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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 

Washington,  D.  G,  October  10, 1901. 
Sir:  I  have  the  honor  to  transmit  herewith  a  paper  on  the  "  Rela- 
tion of  bovine  tuberculosis  to  the  public  health,"  which  was  read  before 
the  American  Public  Health  Association,  held  at  Buffalo  on  September 
16,  1901,  by  the  undersigned  as  chairman  of  the  committee  of  "Ani- 
mal diseases  and  animal  food. "  There  is  widespread  interest  in  this 
subject  at  this  time  and  the  demand  for  information  is  very  great.  I 
therefore  recommend  the  publication  of  this  paper  as  Bulletin  No.  33 
of  the  Bureau  of  Animal  Industry. 
Respectfully, 

D.  E.  Salmon, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary. 

3 


CONTENTS 


Page. 


Introduction   7 

Report  of  the  committee   9 

Extent  of  bovine  tuberculosis   9 

Effect  of  products  of  diseased  animals  on  public  health   11 

The  communicability  of  bovine  tuberculosis  to  man   11 

Accidental  inoculations  of  man  with  bovine  bacilli   16 

Tuberculosis  in  man  believed  to  have  been  caused  by  ingestion  of  milk  from 

tuberculous  cows   20 

Statistics  showing  frequency  of  abdominal  tuberculosis   22 

Postmortem  examinations  showing  intestinal  tuberculosis   29 

5 


RELATION  OF  BOVINE  TUBERCULOSIS  TO  PUBLIC  HEALTH. 


INTRODUCTION. 

The  interest  which  has  recently  been  manifested  in  the  subject  of 
bovine  tuberculosis,  and  particularly  in  the  danger  of  its  being  com- 
municated to  mankind,  led  the  writer,  as  chairman  of  the  committee  on 
animal  diseases  and  animal  foods  of  the  American  Public  Health  Asso- 
ciation, to  prepare  a  report  covering  the  essential  points  of  this  sub- 
ject and  presenting  the  most  striking  evidence  in  his  possession.  This 
report  is  published  herewith.  The  more  important  topics  embraced 
in  the  discussion  are  as  follows: 

1 .  Extent  of  bovine  tuberculosis  in  Europe  and  the  United  States. 

2.  Effect  of  products  of  diseased  animals  upon  the  health  of  con- 
sumers, without  reference  to  the  direct  transmission  of  a  contagious 
disease. 

3.  The  communicability  of  bovine  tuberculosis  to  man. 

In  treating  of  the  communication  of  tuberculosis  from  cattle  to  man, 
it  is  first  shown  that  the  statement  that  human  tuberculosis  is  not  com- 
municable to  cattle  is  unwarranted  by  the  evidence,  since  both  Martin 
in  England  and  Chauveau  in  France  have  obtained  positive  infection 
and  extensive  disease  by  feeding  to  cattle  tubercular  material  from 
human  sources.  It  is  further  shown  that  the  human  and  bovine  dis- 
eases can  not  be  entirely  different,  because  tuberculin  produced  from 
human  bacilli  causes  reaction  in  bovine  tuberculosis.  Another  argu- 
ment used  in  this  connection  is  that  in  th„  whole  list  of  diseases  which 
affect  a  wide  range  of  animal  life,  being  communicable  between  widely 
separated  species  of  animals,  there  is  no  other  disease  which  is  not 
also  communicable  to  man.  The  inference  is,  therefore,  that  as  bovine 
tuberculosis  is  communicable  to  a  large  number  of  species  and  to 
widely  separated  forms  of  animal  life,  it  is  also  communicable  to  man. 

As  more  direct  evidence,  there  are  cited  cases  to  establish — 

1.  The  accidental  infection  of  man  by  inoculation  with  bovine  bacilli. 

2.  The  infection  of  man  by  consuming  the  milk  of  tuberculous  cows. 
To  corroborate  this  evidence  statistics  are  presented  proving  the 

occurrence  with  mankind  of  a  large  number  of  cases  of  intestinal  and 
other  abdominal  forms  of  tuberculosis,  particularly  in  England  and 
Scotland.  It  is  shown  that  there  is  no  relation  between  the  total  num- 
ber of  cases  of  tuberculosis  and  the  cases  of  abdominal  tuberculosis  in 
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various  countries,  and  the  conclusion  is  drawn  that  the  primary  abdom- 
inal tuberculosis  probably  is  not  caused  entirely  by  infection  from 
other  cases  of  human  tuberculosis.  It  is  also  shown  from  statistics 
of  postmortem  examinations  carefully  made  by  competent  persons 
that  in  some  parts  of  the  world  at  least  there  is  a  considerable  propor- 
tion of  cases  of  tuberculosis  in  man  in  which  the  infection  occurred 
through  the  intestine. 

These  lines  of  evidence  are  clearly  opposed  to  the  principal  asser- 
tions made  in  the  paper  read  by  Koch  at  the  British  Congress  on  Tuber- 
culosis this  year.  But  this  is  not  the  worst  aspect  of  the  case,  since  the 
evidence  of  Delepine  and  Still  indicates  that  there  are  many  more  cases 
of  intestinal  tuberculosis  in  children  than  are  actually  discovered  or  rec- 
ognized. More  than  this,  it  is  shown  on  the  evidence  of  such  competent 
witnesses  as  Woodhead,  St.  Clair  Thompson,  and  Lord  Lister  that  infec- 
tion through  the  medium  of  the  food  may  not  necessarily  be  accompanied 
by  disease  of  the  intestines.  The  organs  first  attacked  after  feeding 
on  tubercular  material  may  be  the  mesenteric  glands  and  liver,  or  even 
the  bronchial  and  mediastinal  glands  and  the  lungs.  While,  therefore, 
the  facts  show  that  the  intestines  are  sometimes  the  first  organs  attacked 
after  tubercular  infection  is  taken  into  the  digestive  organs  through 
the  mouth,  they  also,  show  that  the  number  of  cases  of  primary  intes- 
tinal infection  are  no  indication  of  the  number  of  cases  in  which  the 
infection  has  been  carried  by  the  food. 

The  arguments  of  those  who  deny  the  danger  from  bovine  tubercu- 
losis are  thus  shown  to  be  weak  and  out  of  harmony  with  the  clearly 
established  facts  already  recorded.  While  it  may  still  be  said  that  it 
can  not  be  absolutely  proved  that  an}-  given  case  of  tuberculosis  in 
man  was  caused  by  bovine  bacilli,  the  evidence  is  about  as  strong  as 
we  can  expect  in  the  case  of  human  subjects.  It  is  generally  admitted 
that  the  great  majority  of  cases  of  pulmonary  tuberculosis  in  man  are 
caused  by  the  inhalation  of  bacilli  from  human  sources,  and  very 
likely  this  conclusion  is  correct,  but  when  we  ask  for  direct  and  abso- 
lute evidence  of  the  fact  we  find  it  is  about  as  difficult  to  produce  as 
in  the  case  of  infection  by  bovine  bacilli. 

The  object  of  this  paper  is  not  to  prejudge  the  case,  however,  so 
much  as  it  is  to  present  the  present  status  of  the  matter.  We  can  not 
in  any  department  of  science  drop  all  the  facts  on  record  in  regard 
to  a  subject  because  some  investigator  thinks  the  results  of  his 
researches  do  not  harmonize  with  the  observations  of  those  who  have 
preceded  him.  A  fact  once  established  remains  a  fact  for  all  time; 
and  while  we  may  sometimes  be  mistaken  as  to  what  is  a  fact  or  as  to 
the  application  of  the  facts,  it  is  very  seldom  that  conclusions  which 
apparently  harmonize  with  a  long  series  of  facts  are  suddenly  revolu- 
tionized. At  all  events,  before  such  a  revolution  can  occur  there  must 
be  direct  and  incontestable  evidence  on  the  side  of  the  new  views  and 
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a  reasonable  explanation  of  the  facts  which  are  apparently  opposed  to 
them.  Neither  of  these  conditions  has  yet  been  fulfilled  by  those  who 
deny  that  bovine  tuberculosis  is  communicable  to  man. 

Many  experiments  are  now  in  progress  in  various  parts  of  the 
world  which  will  bring  additional  evidence  to  bear  upon  the  questions 
herein  discussed.  Until  these  are  concluded  it  is  the  duty  of  all  to 
use  every  precaution  which  would  be  required  in  case  the  identity  of 
human  and  bovine  tuberculosis  were  universally  conceded.  There  are 
few  consumers  who,  after  an  examination  of  the  facts  collected  in  this 
report,  would  knowingly  partake  of  food  contaminated  with  the  germs 
of  bovine  tuberculosis;  still  fewer  would  wish  to  provide  such  food 
for  their  young  and  susceptible  children.  Under  these  circumstances 
should  not  the  producer  deliver  articles  of  food  which  in  this  respect 
are  above  reproach '( 

D.  E.  Salmon. 


REPORT  OF  THE  COMMITTEE. 

Your  committee  on  animal  diseases  and  animal  food  has  been 
impressed  with  the  importance  of  the  discussions  which  occurred  at 
the  recent  British  congress  on  tuberculosis  concerning  bovine  tuber- 
culosis and  its  effects  upon  the  public  health.  Some  of  the  opinions 
expressed  at  that  congress  have  aroused  the  most  extended  interest 
among  physicians  and  among  laymen,  and  it  seems  appropriate  that 
your  committee  should  at  this  time  review  the  subject  at  some  length, 
in  order  to  make  clear  what  is  already  known,  preparatory  to  taking 
steps  definitely  to  settle  contested  questions  by  experimentation. 

EXTENT  OF  BOVINE  TUBERCULOSIS. 

The  extent  and  rapid  increase  of  bovine  tuberculosis  in  various 
countries  has  during  recent  years  caused  alarm,  both  because  of  its 
effects  in  reducing  the  general  food  supply  and  its  supposed  danger  to 
human  health. 

The  slaughterhouse  statistics  of  Prussia  show  14.6  per  cent  of  the 
cattle  and  2.14  per  cent  of  the  swine  to  be  tuberculous.  In  Saxony 
the  percentage  is  29.13  with  cattle  and  3.10  with  swine.  In  the  city 
of  Leipzig  the  figures  are  36.4  for  cattle  and  2.17  for  swine.  (Siedam- 
grotzky.)  Of  20,850  animals  in  Belgium  tested  with  tuberculin  in 
1896,  48.88  per  cent  reacted.  (Stubbe.)  Of  25,439  tested  in  Denmark 
from  1893  to  1895,  49.3  per  cent  reacted;  and  of  67,263  tested  from 
1896  to  1898,  32.8  per  cent  reacted.  (Bang.)  An  examination  of 
20,930  cattle  in  Great  Britain,  either  slaughtered  and  examined  post- 
mortem or  tested  with  tuberculin,  showed  5,441,  or  26  per  cent, 
affected  with  tuberculosis.  MacFadyean  estimates  that  30  per  cent  of 
the  cows  in  Great  Britain  are  tuberculous. 
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Figures  available  in  the  United  States  do  not  cover  a  sufficient  area 
of  our  territory  to  allow  us  to  make  a  reliable  estimate  of  the  extent 
of  tuberculosis  with  milch  cows.  There  is  little  doubt,  however,  but 
that  the  disease  has  been  increasing  both  with  dairy  cattle  and  swine. 
From  a  recent  review  by  Russell  and  Hastings,  of  the  Wisconsin  Agri- 
cultural Experiment  Station,  of  tests  of  cattle  for  tuberculosis  which 
have  been  made  in  the  United  States,  the  following  summary  is  pre- 
sented: 1 

Statistics  of  tests  for  tuberculosis  in  the  United  States. 


State. 


Vermont  

Massachusetts  

Massachusetts,  entire  herds. 

Connecticut  

New  York,  1894   

New  York,  1897-98  

Pennsylvania  

New  Jersey  

Illinois,  1897-98  

Illinois,  1899  

Michigan  

Minnesota  

Iowa  . 


Wisconsin: 

Experiment  Station  tests — 

Suspected  herds  

Nonsuspected  herds  

State  veterinarian's  tests- 
Suspected  herds  

Tests  of  local  veterinarians  under  State  veterinarian,  cattle 
intended  for  shipment  to  States  requiring  tuberculin  cer- 
tificate   


Number 
tested. 


60,000 
24,685 

4,093 

6,300 
947 

1,200 
34,000 

2,500 
929 

3,655 


3,430 
873 


323 
935 


Number  Per  cent 
tubercular,  tubercular. 


2,390 
12,443 
1,080 


66 
163 
4,800 


115 
84 


191 

76 


3.9 
50.0 
26.4 
14.2 

0.9 
18.4 
14.1 
21.4 
12.0 
15.32 
13.0 
11.1 
13.8 


35.6 
9.0 


2.2 


The  State  veterinarian  of  Pennsylvania,  Dr.  Pearson,  thinks  that  not 
over  2  per  cent  of  the  cattle  of  that  State  are  tuberculous,  and  probably 
if  a  general  test  of  all  the  cattle  of  the  other  States  mentioned  were  made 
we  should  find  a  very  much  smaller  proportion  tuberculous  than  is  indi- 
cated by  this  tabular  statement.  The  explanation  of  the  high  per- 
centages that  have  been  given  is  found  in  the  fact  that  it  has  been  for 
the  most  part  suspected  herds  which  have  been  tested.  Admitting 
that  the  greater  part  of  these  percentages  are  too  high,  they  are  still 
sufficient  to  demonstrate  the  wide  distribution  of  tuberculosis  and  its 
comparative  frequency. 

Our  beef  cattle,  as  they  come  to  the  large  packing  houses,  are  yet 
comparatively  free  from  tuberculosis.  Of  4,841,166  cattle  slaughtered 
in  the  year  1900  under  Federal  inspection,  but  5,279,  or  0.11  per  cent, 
were  sufficiently  affected  to  cause  the  condemnation  of  any  part  of  the 
carcass.  Of  23,336,884  hogs  similarly  inspected,  5,440  were  sufficiently 
affected  to  cause  condemnation  of  some  part  of  the  carcass.  This  is 
equal  to  0.023  per  cent,  or  slightly  more  than  one-fifth  the  proportion 
found  in  beef  cattle. 

The  slaughterhouse  statistics  of  all  countries  show  that  the  percent- 
age of  affected  hogs  increases  as  the  disease  becomes  more  common  in 
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cattle,  so  that  we  must  consider  not  only  the  effect  of  the  disease  upon 
beef  and  milk-producing  animals,  but  also  upon  our  swine.  The  dis- 
ease is  more  acute  with  hogs  than  with  cattle,  and  there  is  a  much 
greater  tendency  to  generalization,  consequently  the  parts  used  for 
human  food  are  more  likely  to  be  affected;  and  if  there  is  a  possibility 
of  communicating  the  disease  through  the  meat  the  danger  is  increased 
by  this  peculiarity  of  these  animals. 

EFFECT  OF  PRODUCTS  OF  DISEASED  ANIMALS  ON  PUBLIC  HEALTH. 

Admitting,  as  we  must,  the  increase  of  this  disease  among  our  food- 
producing  animals,  particularly  cattle  and  swine,  it  appears  that  this 
fact  should  cause  concern  from  a  public  health  standpoint  irrespective 
of  the  question  of  the  direct  communicability  of  tuberculosis  from 
animals  to  man.  The  people  of  the  United  States  have  always 
demanded  meat  from  animals  which  were  free  from  disease.  Animal 
food  has  been  so  abundant  and  so  cheap  that  even  the  poorer  classes 
of  our  population  have  been  able  to  use  the  best.  There  is  no  reason 
apparent  at  this  time  why  there  should  be  a  departure  from  this  rule 
and  they  be  expected  to  consume  the  products  of  animals  affected  with 
tuberculosis.  Animals  so  affected  often  have  mixed  infection,  with  high 
temperature,  the  formation  of  pus  in  different  parts  of  the  body,  and 
particularly  in  the  mammary  glands,  and  there  is  undoubtedly  in  many 
cases  a  considerable  development  of  toxins.  The  flesh  of  such  animals 
must  be  affected  in  the  same  way  as  is  that  of  animals  affected  with  other 
fevers  and  septic  conditions.  The  extensive  development  of  tubercular 
lesions  in  the  udder  affects  the  secretion  of  milk,  changes  its  composi- 
tion, causes  the  secretion  of  great  quantities  of  pus  which  are  mixed 
with  the  milk,  and  leads  to  the  development  of  a  great  variety  of  sapro- 
phytic germs  which  multiply  in  the  milk  and  develop  various  decom- 
position products. 

The  consumption  of  food  of  this  character  has  always  been  consid- 
ered harmful,  and  especially  so  to  children.  It  may  seriously  affect 
the  digestion  and  cause  diarrhea  and  other  forms  of  illness  by  the  toxins 
which  are  taken.  It  is  extremely  desirable  that  the  source  of  our 
food  supply  should  be  guarded  from  contamination  by  disease  and  kept 
in  as  nearly  a  normal  and  healthy  condition  as  possible.  Every  depar- 
ture from  this  ideal  state  is  a  menace  to  the  consumer  and  an  injury  to 
the  public  at  large. 

THE  COMMUNICABILITY  OF  BOVINE  TUBERCULOSIS  TO  MAN. 

The  important  question  as  to  whether  bovine  tuberculosis  can  be 
directly  communicated  to  man  has  attracted  considerable  attention  in 
this  country  for  several  years,  and  was  discussed  by  the  committee  on 
animal  diseases  and  animal  food  at  the  last  meeting.    The  conclusion 
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had  already  been  reached  by  some  writers  in  this  country  that  mankind 
was  not  susceptible  to  the  form  of  tuberculosis  which  affects  cattle. 
Now  that  this  conclusion  has  been  accepted  and  promulgated  by  Koch 
in  his  address  at  the  British  Congress  on  Tuberculosis,  and  has  been 
received  so  seriously  by  people  generally  as  well  as  by  the  medical 
profession,  it  is  deemed  desirable  to  recapitulate  what  was  said  at  that 
time  and  to  add  such  further  evidence  and  arguments  as  are  available. 

In  this  discussion  we  should  never  lose  sight  of  the  fact  that,  even 
if  Koch's  position  is  correct  as  to  the  insusceptibility  of  mankind  to 
bovine  tuberculosis — a  conclusion  which  your  committee  believes  is 
unwarranted  by  the  evidence — and  if  it  is  admitted  that  it  is  unneces- 
sary to  adopt  measures  against  the  bovine  disease  in  the  fight  against 
human  tuberculosis,  it  does  not  follow,  by  any  means,  that  the  prod- 
ucts of  these  diseased  animals  are  harmless  and  should  be  allowed  to 
go  into  consumption.  Nevertheless,  Koch's  conclusion  is  being  used 
already  as  an  argument  and  excuse  for  the  sale  of  tuberculous  meat 
and  milk.  This  discussion  as  to  the  communicability  of  bovine  tuber- 
culosis should  not  be  allowed  to  obscure  the  general  question  of  the 
importance  of  condemning  meat  and  milk  of  diseased  animals,  whether 
the  disease  is  or  is  not  a  specific  one  which  may  be  communicated  to 
the  consumer  of  these  products.  There  is  no  argument  to  justify  the 
sale  of  milk  secreted  from  tuberculous  udders,  reeking  with  pus  and 
the  microorganisms  which  it  contains,  changed  in  its  chemical  compo- 
sition, and  unsavory  to  every  civilized  person.  The  question  of  the 
desirability  of  measures  against  bovine  tuberculosis  as  a  part  of  the 
campaign  against  human  tuberculosis  is  a  thing  by  itself  and  entirely 
distinct  from  the  desirability  of  such  measures  from  an  economic  and 
general  public  health  standpoint. 

Whenever  this  question  is  discussed  in  medical  meetings  or  medical 
journals  the  general  excuse  for  a  toleration  of  the  present  condition  of 
affairs  is  that  the  danger  from  bovine  tuberculosis  has  been  greatly 
exaggerated.  Quite  likely  it  has  been  exaggerated  by  some  individ- 
uals, but  it  has  just  as  certainly  been  underestimated  by  others.  What 
has  been  the  effect  of  the  discussions  heretofore  held?  Have  the 
public  been  too  much  alarmed?  Have  sanitarians  gone  to  too  great 
extremes?  Have  we  anywhere  a  too  rigid  meat  inspection  or  a  too 
careful  supervision  of  the  milk  supply?  If  so,  your  committee  is  not 
aware  of  the  fact.  And,  until  this  occurs,  the  repetition  of  the  state- 
ment that  the  danger  from  bovine  tuberculosis  has  been  exaggerated 
appears  to  be  entirely  supei'fiuous  and  useless. 

Koch  in  his  recent  paper  makes  two  radical  assumptions:  First, 
human  tuberculosis  differs  from  bovine  tuberculosis  and  can  not  be 
communicated  to  cattle;  second,  mankind  is  nearly,  if  not  absolutely, 
insusceptible  to  bovine  tuberculosis.  It  is  incumbent  upon  us  to 
examine  the  evidence  upon  which  these  propositions  rest,  for  if  they 
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can  be  demonstrated  the  fact  would  be  welcomed  by  every  sanitarian, 
not  because  it  would  no  longer  be  necessary,  for  economic  and  public 
health  reasons,  to  control  bovine  tuberculosis,  but  because  it  would 
prove  that  some  dangers  which  we  have  hitherto  f eared  do  not  exist, 
and  it  would  simplify  the  measures  needed  in  the  warfare  against 
human  tuberculosis.  We  should  not  allow  ourselves,  therefore,  to  be 
biased  by  preconceived  opinions,  but  should  honestly  and  conscien- 
tiously weigh  all  evidence  that  is  presented. 

Neither  of  these  propositions  is  original  with  Koch,  but  this  is 
probably  the  first  time  that  a  scientific  man  of  such  standing  and 
authority  has  ventured  to  adopt  them.  Sidney  Martin,  in  his  experi- 
ments for  the  British  royal  tuberculosis  commission  of  1895,  showed 
that  sputum  from  man  was  far  less  virulent  for  animals  than  was 
bovine  tubercular  material.  Theobald  Smith,  Frothingham,  and  Din- 
widdie  have  repeated  these  experiments  with  cattle  and  other  animals 
and  incontestable  demonstrated  this  conclusion.  It  does  not  appear 
to  be  entirely  correct,  however,  to  say  that  human  tuberculosis  is  not 
communicable  to  cattle.  It  would  be  more  accurate  to  say  that  in  the 
experiments  referred  to  human  tuberculosis  was  only  communicated 
with  difficulty  to  cattle,  and  when  it  was  communicated  it  remained 
localized  and  did  not  cause  a  fatal  disease. 

Of  6  calves  to  which  sputum  was  fed  by  Martin,  2  showed  no 
lesions,  1  had  53,  1  had  63,  and  2  had  13  tubercular  nodules,  respec- 
tively, in  the  intestines.  In  one  of  these  animals  the  mesenteric 
glands  were  also  affected.  Smith  also  produced  small  lesions  in  some 
of  the  animals  with  which  he  experimented.  The  failure  to  cause 
fatal  disease  in  cattle  with  sputum  bacilli  appears  to  be  due  to  lack  of 
virulence,  or,  we  might  say,  to  low  pathogenic  power  rather  than  to 
any  essential  difference  in  bacilli  from  human  and  bovine  sources. 
This  is  shown  by  the  fact  that  human  bacilli  were  less  active,  not  only 
when  inoculated  upon  cattle,  but  also  when  inoculated  upon  other 
species  of  animals. 

The  experiments  of  Chauveau,  which  were  made  prior  to  those  men- 
tioned above,  are  more  conclusive  and  can  not  be  ignored  in  discussing 
this  question.  In  one  series  of  experiments  he  infected  2  heifers  and 
a  bull,  all  under  1  year  old,  with  emulsions  made  from  tuberculous 
human  lungs.  These  infections  were  by  ingestion,  but  two  doses  being 
given  to  each  animal.  One  of  the  heifers,  killed  fifty-seven  days  after 
infection,  had  more  than  200  tubercles  of  different  sizes  in  the  small 
intestines.  There  were  also  tubercles  in  the  cecum,  colon,  abomasum 
liver,  and  peritoneum.  The  autopsy  on  the  second  heifer  occurred 
fifty-nine  days  after  infection.  In  this  case  the  abdominal  lesions  were 
insignificant,  consisting  of  two  or  three  follicular  hypertrophies  in  the 
jejunum  and  a  few  small  tubercular  mesenteric  glands.  The  right  sub- 
maxillary gland  and  the  two  retropharyngeal  glands  were  enlarged  and 
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affected  with  typical  tubercular  infiltration.  The  lungs  showed  not 
less  than  twelve  tuberculous  centers,  most  of  them  the  size  of  a  walnut, 
and  near  these  masses  were  points  where  tubercular  infiltration  was 
beginning.  All  the  bronchial  and  mediastinal  glands  were  enlarged, 
tuberculous,  and  infiltrated  with  gray  and  yellow  matter.  The  bull 
was  destroyed  on  the  thirty -fourth  day.  There  was  a  plain  tubercu- 
lous eruption  in  the  small  intestine,  some  portions  of  the  mucous  mem- 
brane, particularly  on  the  Peyer's  patches,  being  covered  with  con- 
fluent tubercles.  In  the  left  lung  there  was  a  single  tuberculous  nodule 
of  considerable  size,  and  some  lobules  presented  a  gelatinous  appear- 
ance and  consistency.  There  were  aggregations  of  small  tubercles  in 
the  larynx  and  upper  part  of  the  trachea,  some  of  which  were  already 
ulcerated.  There  were  also  tubercular  granulations  in  the  bronchi, 
At  the  time  these  animals  were  infected,  three  similar  animals  were 
infected  in  like  manner  with  bovine  material,  and  three  others  were 
held  as  checks.  The  latter  were  found  free  from  tuberculosis.  At  the 
autopsy  it  was  impossible  to  distinguish  any  difference  between  the 
animals  infected  with  human  and  those  with  bovine  materia!.  All 
were  affected,  and  with  all  the  tuberculous  lesions  had  the  same  char- 
acters. 

Chauveau,  also,  made  comparative  experiments  by  intravenous  injec- 
tion and  subcutaneous  inoculation;  from  all  of  these  he  concluded  that 
the  human  tuberculous  virus  acts  on  the  bovine  species  exactly  like 
the  tubercular  virus  which  comes  from  the  bovine  species  itself  1 

That  the  diseases  are  not  absolutely  distinct  is  indicated  by  the  fact 
that  tuberculin  made  from  human  bacilli  causes  a  reaction  in  cattle 
affected  with  bovine  tuberculosis.  The  Bureau  of  Animal  Industry 
has  distributed  hundreds  of  thousands  of  doses  of  tuberculin  made 
from  human  bacilli,  and  this  tuberculin  has  been  used  by  State  authori- 
ties in  various  parts  of  the  United  States  for  diagnosing  the  disease  in 
cattle,  and  has  been  found  extremely  reliable  and  satisfactory  for  this 
purpose.  This  fact  would  clearly  indicate  that  if  there  is  a  difference 
between  bacilli  from  human  and  bovine  sources — and  your  committee 
is  inclined  provisionally  to  admit  such  a  difference — it  consists  in 
minor  biological  variations  and  not  in  the  germs  being  specifically 
distinct. 

In  discussing  the  susceptibility  of  man  to  bovine  tuberculosis,  it 
appears  to  your  committee  that  Koch  has  simply  begged  the  question. 
Even  if  we  admit  that  human  tuberculosis  is  not  readily  communicable 
to  cattle,  the  conclusion  that  bovine  and  human  tuberculosis  are  entirely 
different  and  not  intercommunicable  between  these  species  does  not 
necessarily  follow.  Another  possible  conclusion,  and  one  more  in 
harmony  with  what  is  known  of  comparative  pathology,  is  that  the 

1  Proceedings  of  the  Congress  tor  the  Study  of  Human  and  Animal  Tuberculosis, 
second  session,  Paris,  1891,  p.  51. 
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bovine  bacillus,  being  proved  more  virulent  for  all  animals  upon  which 
it  has  been  tried,  is  also  more  virulent  for  man. 

As  pointed  out  in  this  committee's  report  of  last  year,  there  is  no 
contagion  which  affects  so  many  and  such  widely  separated  species  of 
animals  as  does  the  bovine  bacillus  and  which  is  not  at  the  same  time 
pathogenic  for  man.  Bovine  tuberculosis  is  communicable  to  horses, 
cattle,  sheep,  swine,  dogs,  cats,  guinea  pigs,  and  rabbits.  This  is  a 
very  extensive  range  of  pathogenic  power.  What  other  pathogenic 
germ  is  there  which  is  virulent  for  so  many  and  such  widely  separated 
species  and  which  is  not  virulent  also  for  man  ? 

As  examples  of  diseases  which  affect  many  species  of  animals,  we 
have  anthrax,  rabies,  glanders,  malignant  edema,  and  tetanus,  to  all 
of  which  mankind  is  susceptible.  As  examples  of  diseases  which 
affect  a  fewer  number  of  species,  we  have  epizootic  aphtha,  which 
principally  affects  cattle  and  swine,  and  which  is  communicable  to 
man;  we  have  vaccinia,  or  cowpox,  which  affects  horses  and  cattle 
and  which  is  communicable  to  man;  we  have  rinderpest,  which  affects 
only  ruminants  and  which  is  not  communicable  to  man;  we  have  pleuro- 
pneumonia and  Texas  fever,  which  affect  cattle  and  are  not  commu- 
nicable to  man;  and  we  have  sheep  pox,  which  affects  sheep  only,  and 
hog  cholera  affecting  swine  only,  which  are  not  communicable  to  man. 
The  rule  appears  to  be  that  the  larger  the  number  of  animal  species 
susceptible  the  more  likely  is  a  contagion  to  affect  man.  Surely  a 
germ  which  is  pathogenic  for  so  many  species  of  animals  as  is  the 
bovine  tubercle  bacillus,  should  be  considered  as  dangerous  to  man 
until  positive  evidence  has  proved  its  innocence. 

We  are  not  without  parallel  cases  in  comparative  pathology,  which 
should  be  considered  in  deciding  such  an  important  question.  One  of 
these  is  found  in  rabies.  When  the  contagion  of  this  disease  is  inoc- 
ulated into  monkeys  and  passed  from  one  animal  of  this  species  to 
another  for  a  few  times,  the  virus,  as  is  well  known,  becomes  so  lack- 
ing in  pathogenic  power  that  it  no  longer  produces  rabies  in  dogs 
when  inoculated  in  the  usual  manner.  It  must  be  apparent  to  all  how 
wrong  it  would  be  to  conclude  that  because  rabies  of  monkeys  is  not 
communicable  to  the  dog.  conversely  the  rabies  of  the  dog  is  not  com- 
municable to  monkeys;  yet  this  appears  to  be  exactly  the  kind  of 
assumption  which  Koch  has  made  in  regard  to  the  bovine  tubercle 
bacillus. 

Another  parallel  case  is  found  in  variola.  The  variola  of  man, 
commonly  called  smallpox,  is  conveyed  to  cattle  with  much  difficulty. 
Like  human  tuberculosis,  it  produces,  when  inoculated  in  these  ani- 
mals, only  insignificant  results  when  compared  with  the  disease  in 
man,  with  no  tendency  to  generalization  or  to  the  production  of  fatal 
results,  but,  on  the  other  band,  the  tendency  is  to  retrogression  and 
he,aling.    Nevertheless,  the  bovine  variola,  known  as  vaccinia,  or 
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cowpox,  is  easily  inoculated  upon  man,  develops  to  the  same  extent  as 
in  cattle,  produces  characteristic  lesions,  runs  its  regular  course,  and 
may  be  transferred  from  man  to  man  an  indefinite  number  of  times, 
as  has  been  shown  in  the  practice  of  vaccination.  If  cowpox  had 
never  been  experimentally  tested  upon  man,  and  we  had  only  the 
results  of  experiments  in  inoculating  smallpox  upon  cattle,  we  should 
have  the  same  reason  for  concluding  that  vaccinia  is  not  communicable 
to  man  that  has  been  cited  in  the  case  of  tuberculosis. 

Koch  alludes  to  two  kinds  of  evidence  available  for  deciding  this 
question:  First,  the  demonstration  of  cases  of  primary  intestinal 
infection  in  man;  secondly,  the  inoculation  of  cattle  with  bacilli  found 
in  cases  of  human  tuberculosis.  It  appears  to  your  committee  that 
his  treatment  of  this  question  is  very  narrow  and  unsatisfactory.  In 
deciding  as  to  the  susceptibility  of  man  the  evidence  now  available 
may  be  classified  under  four  heads:  (1)  Accidental  inoculations  with 
bovine  bacilli;  (2)  Clinical  evidence  of  individuals  infected  by  use  of 
milk;  (3)  Statistics  of  abdominal  tuberculosis;  (4)  Results  of  post- 
mortem examinations.  We  shall  discuss  the  subject  under  these  four 
heads. 

ACCIDENTAL  INOCULATIONS  OF  MAN  WITH  BOVINE  BACILLI. 

The  first  and  most  important  line  of  evidence  is  that  obtained  from 
accidental  inoculations  of  man  with  bovine  bacilli.  Ravenel 1  has  put 
on  record  three  cases  of  veterinarians  in  the  State  of  Pennsylvania  who 
were  accidentally  inoculated  with  bovine  tuberculosis  in  making  post- 
mortem examinations.  Case  1  was  accidentally  wounded  in  the  knuckle 
of  his  forefinger.  The  wound  healed  badly  and  a  nodule  soon  formed 
which  showed  a  decided  tendency  to  ulcerate.  After  some  weeks  he 
had  the  nodule  removed,  and  a  section  of  the  excised  portion  was  found 
to  contain  a  large  giant  cell,  but  tubercle  bacilli  were  not  satisfactorily 
demonstrated  in  the  preparation.  The  nodule  recurred  after  excision 
and  was  finally  cured  by  treatment  in  the  hot-air  apparatus.  Case  2 
was  Ravenel's  assistant,  who  scratched  his  knuckle  on  the  broken  end 
of  a  rib  in  performing  a  postmortem  on  a  goat  which  had  succumbed 
to  an  experimental  inoculation  with  a  culture  of  bovine  tubercle 
bacillus.  The  wound  healed  promptly,  but  about  three  weeks  after 
became  reddened,  swollen,  and  sensitive.  It  grew  worse  and  was 
finally  excised  with  a  margin  of  healthy  skin.  Two  guinea  pigs  were 
inoculated  subcutaneously  with  a  portion  of  this  nodule  and  both  of 
these  developed  a  generalized  tuberculosis.  Case  3,  a  well-known 
veterinarian  of  Philadelphia,  wounded  the  knuckle  of  his  forefinger  in 
making  an  autopsy  on  a  tuberculous  cow.    Between  three  and  four 

1  Three  Cases  of  Tuberculosis  of  the  Skin  due  to  Inoculation  with  the  Bovine 
Tubercle  Bacillus.    Mazyck  P.  Ravenel,  Philadelphia  Medical  Journal,  July  21, 1900. 
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weeks  afterwards  the  scar  was  noticed  to  be  enlarged,  reddened,  and 
somewhat  sensitive.  As  it  showed  no  tendency  to  improve,  but 
rather  grew  worse,  it  was  excised  some  six  weeks  after  the  inoculation 
and  the  wound  cauterized  with  bromine,  since  which  there  has  been  no 
return.  The  nodule  was  examined  by  Dr.  John  Guiteras,  who  demon- 
strated its  tuberculous  nature  by  finding  tubercle  bacilli  in  sections. 

L.  Pfeiffer1  cites  the  case  of  Veterinarian  Moses,  34  years  old,  of 
healthy  family  and  personally  in  good  health,  who  pricked  his  left 
thumb  in  making  an  autopsy  on  a  tuberculous  cow.  The  point  of  the 
knife  probably  penetrated  into  the  articulation  of  the  first  and  second 
phalanges.  The  puncture  healed  without  suppuration,  but  at  the  end 
of  six  months  there  formed  at  the  cicatrix  a  cutaneous  tubercle,  and 
the  joint  was  removed.  Soon  afterward  the  patient  began  to  cough, 
and  died  of  phthisis  eighteen  months  after  the  accident.  On  opening 
the  articulation  of  the  thumb  it  was  found  filled  with  caseous  masses 
extraordinarily  rich  in  tubercle  bacilli. 

A  somewhat  similar  case  occurred  in  the  practice  of  M.  B.  Hartzell, 
of  Philadelphia,  and  was  partially  reported  at  the  meeting  of  the 
American  Medical  Association,  held  at  Philadelphia  June  1  to  4, 1897. 
Further  details  have  been  l'eceived  through  Ravenel.  The  patient,  a 
man  in  excellent  health  and  weighing  175  pounds,  was  employed  by  a 
railroad  company  to  clean  cars  used  for  the  transportation  of  cattle. 
He  was  wounded  upon  the  back  of  the  hand  by  a  piece  of  broken  wood- 
work of  a  car,  and  typical  verrucous  tuberculosis  developed  locally. 
This  was  apparently  successfully  treated  by  Hartzell.  Within  a  year 
the  patient's  general  health  changed  greatly;  he  was  emaciated,  had  a 
persistent  cough  with  abundant  expectoration,  and- there  was  a  decided 
dullness  at  the  left  apex,  with  numerous  rales.  Death  soon  resulted 
from  general  tuberculosis. 

A  very  interesting  case  of  "primary  subcutaneous  tuberculosis," 
caused  by  the  topical  application  of  cream,  was  reported  by  Grothan.* 
A  little  girl  6  years  old  had  suffered  from  an  eruption  on  the  left  leg, 
supposed  to  be  due  to  ivy  poisoning.  This  was  treated  at  home  by 
the  topical  application  of  fresh  cream.  When  seen  by  Grothan  there 
was  a  painless  ulcer  of  irregular  shape  the  size  of  a  25-cent  piece  on 
the  posterior  aspect  of  the  leg,  having  the  characteristic  appearance  of 
a  tubercular  ulcer,  with  reddish  tinged  borders  slightly  overhanging 
the  floor,  which  was  covered  with  granulations  and  watery  pus.  There 
were  also  about  a  dozen  light-mahogany  colored  spots  confined  to  the 
calf  of  the  leg  and  the  lower  third  of  the  thigh,  varying  from  the  size 
of  a  hazelnut  to  the  half  of  a  large  walnut,  and  containing  masses  of 
caseous  material.  The  cow  was  examined  and  the  udder  seemed  nor- 
mal, yet  inguinal  and  intraperitoneal  inoculation  of  two  rabbits  with 

1  L.  Pfeiffer,  in  Zeitschr.  f.  Hygiene,  Band  3,  page  209,  1888. 
-  Omaha  Clinic,  February,  1896. 
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a  mixture  of  milk  and  cream  gave  positive  results  in  both  inguinal 
inoculations  and  one  peritoneal.  The  caseous  material  from  the  nod- 
ules of  the  girl's  leg  injected  into  the  peritoneum  of  a  rabbit  produced 
tuberculosis  peritonitis  and  death  in  about  three  weeks.  The  family 
was  using  milk  from  one  cow  only  at  the  time  the  application  was 
made. 

A  somewhat  similar  case  was  recorded  by  Coppez.1 

A  girl  17  years  old  had  a  wound  on  the  palmar  aspect  of  the  third  finger  between 
the  second  and  third  phalanx,  which  became  infected  with  tubercle  bacilli  during " 
milking.  The  original  lesions  gave  rise,  within  six  months,  to  over  thirty-five  sub- 
cutaneous abscesses  situated  in  different  parts  of  the  body.  There  were  two  on  the 
right  hand,  four  on  the  elbow,  two  on  the  shoulder  blade,  several  on  the  right  cheek, 
two  on  the  left  palm,  one  on  the  back  of  the  neck,  a  dozen  on  the  buttocks  and 
thighs,  four  on  the  left  leg,  three  on  the  sole  of  one  foot,  and  one  on  the  big  toe. 
Most  of  these  were  curetted  and  iodoform  applied  six  months  after  the  beginning  of 
the  disease.  Subsequently  more  appeared — in  all  from  sixty  to  sixty-six.  The 
author  describes  the  appearance  of  these  foci  as  follows: 

At  a  certain  point,  always  in  the  neighborhood  of  a  preexisting  focus,  a  thickening 
of  the  subcutaneous  tissue  appeared,  associated  with  increased  heat  of  the  skin  and 
pain  on  pressure.  The  heat  soon  disappeared,  and  a  fluctuating  livid  tumor  opened 
itself  and  discharged  pus,  and  later  a  yellowish  serum.  These  various  abscesses 
healed  slowly,  and  within  a  year  all  disappeared.  At  no  time  could  any  visceral 
lesions  be  recognized,  but  one  eye  became  involved.  The  nature  of  the  affection  was 
demonstrated!  by  inserting  some  pus  from  an  abscess  into  the  eye  of  a  rabbit.  There 
was  but  slight  reaction  at  first.  Subsequently  the  whole  eye  became  diseased,  the 
lymph  nodes  of  the  neck  being  greatly  enlarged.   After  several  months  death  ensued. 

A  third  case  of  tuberculosis  communicated  by  innoculation  with 
infected  milk  was  reported  by  Priester.2 

A  young  man  employed  on  the  docks,  tried  to  remove  a  number  of  tattoos  from 
his  hands  and  forearms  by  introducing  milk  into  the  tattoed  parts  by  means  of 
needie  punctures.  This  operation  was  repeated  several  times.  Later  there  appeared 
on  the  back  of  both  hands,  at  points  which  had  been  treated  on  the  same  day,  bright 
red  spots  the  size  of  millet  seeds,  containing  a  yellow  center.  Pus  was  evacuated 
from  several  modules.  These  were  found  to  be  lupus  modules  (tuberculosis  of  the 
skin)  irt  which  giant  cells  were  demonstrated.  The  diseased  parts  were  cut  out  and 
the  wounds  healed  without  a  recurrence  of  the  trouble. 

Tscherning,  of  Copenhagen,  treated  a  veterinarian  whose  finger  had 
been  wounded  in  making  a  postmortem  examination  of  a  tuberculous 
cow.  Three  weeks  after  the  accident,  the  slight  wound  having  already 
healed,  the  surrounding  tissues  became  swollen,  and  a  little  later  a 
suppurating  ulcer  formed.  Notwithstanding  an  appropriate  treat- 
ment, the  local  disease  became  worse  and  it  was  necessary  to  excise 
all  of  the  swollen  tissue.  Microscopic  examination  demonstrated 
tubercles  with  bacilli.  The  patient  recovered  without  further  devel- 
opment of  the  disease.3 

1  Cited  by  Theobald  Smith  in  The  Journal  of  Experimental  Medicine,  III,  505, 
from  Rev.  gen.  d'opthalm.,  XV  (1896),  433. 

inauguration  Dissertation,  Zeitschrift  f.  Med.-Beamte,  1896,  No.  11. 

'Proceedings  of  Congress  for  the  Study  of  Human  and  Animal  Tuberculosis,  first 
session,  Paris,  1888,  p.  275. 
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M.  T.  Naughton,  Chicago,  111.,  has  communicated  to  this  committee 
the  following  case,  which  was  observed  in  his  practice: 

G.  E.  W.,  Pole;  age,  34;  weight,  170  pounds;  healthy  looking  man;  butcher  by 
occupation.  Family  history  negative.  Father  of  three  healthy  children.  Has  no 
recollection  of  having  been  previously  sick.  On  May  3,  1899,  while  cleaning  cattle 
viscera,  he  fell  and  a  stationary  meat  hook  upon  which  hearts  and  lungs  are  hung 
penetrated  through  the  right  hand  between  the  second  and  third  metacarpal  bones.  A 
tendo  vaginitis  resulted,  with  some  lymphangitis  of  the  arm.  He  received  the  usual 
treatment  for  an  infected  wound  and  apparently  made  a  good  recovery,  with,  how- 
ever, some  limited  motion  of  the  fingers  and  a  sensitive  scar  at  the  site  of  punc- 
ture. Four  months  afterwards  an  abscess  formed  in  the  axilla,  which  was  cleaned 
out  and  tubercle  bacilli  were  demonstrated  in  the  broken-down  gland  tissue.  At 
this  time  there  was  no  soreness  in  the  arm  lymphatics  or  elbow  gland,  but  he  com- 
plained that  there  had  been.  In  three  months  afterwards,  or.  seven  months  from 
the  original  accident,  he  died  from  pulmonary  tuberculosis. 

These  are  very  clear  cases  and  could  be  multiplied  if  necessary  to 
add  strength  to  the  evidence.  These  cases  demonstrate  the  suscepti- 
bility of  man  to  infection  by  bovine  bacilli  inoculated  into  the  skin  or 
subcutaneously.  Not  only  were  local  lesions  produced,  but  in  some 
cases  the  disease  was  generalized  and  ended  in  death.  The  value  of 
such  cases  of  inoculation  in  demonstrating  the  susceptibility  of  man 
has  been  questioned  on  the  ground  that  the  lesions  resulting  from  inoc- 
ulation of  the  skin  are  usually  slight  and  remain  localized.  While  it 
is  true  they  remain  localized  in  most  cases,  thejr  have  sometimes  been 
attended  by  fatal  results,  and  in  all  cases  appear  to  be  at  least  as  seri- 
ous as  similar  inoculations  with  the  human  bacillus.  The  human  bacil- 
lus is  known  to  be  pathogenic  for  man  and  it  causes  one  of  the  most 
fatal  of  human  diseases.  Now,  if  the  bovine  bacillus  when  inoculated 
in  the  skin  produces  at  least  as  serious  results  as  the  human  bacillus 
we  have  a  right  to  conclude  that  mankind  is  equally  susceptible  to  the 
bovine  as  to  the  human  form  of  contagion. 

It  is  reported  that  one  of  the  foreign  delegates  said  in  the  British 
congress  that  the  inoculation  of  man  from  animals  is  a  different  thing 
from  infection  by  way  of  the  alimentary  tract.  While  this  may  be 
admitted,  it  is  nevertheless  true  that  the  human  bacillus,  which  may 
infect  man  by  way  of  the  alimentary  tract,  is  only  inoculated  in  the 
skin  with  difficulty,  as  is  shown  by  the  insignificant  lesions  which  usu- 
ally follow  inoculations  in  making  autopsies  and  dissections.  In  other 
words,  the  alimentary  tract  appears  to  be  a  more  favorable  route  of 
entrance  for  the  human  bacillus  than  is  the  skin,  and  consequently  if 
the  bovine  bacillus  is  able  to  enter  the  body  by  means  of  skin  inocula- 
tions, there  is  every  reason  to  believe  that  it  may  also  enter  by  way  of 
the  alimentary  tract. 

These  very  clear  cases  appear  to  demonstrate  the  communicability 
of  bovine  tuberculosis  to  man  and  to  indicate  that  the  bacilli  from  a 
bovine  source  are  at  least  as  virulent  for  man  as  are  bacilli  from  a 
human  subject.    It  will  not  do  to  put  these  cases  aside,  saying  that 
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such  inoculations  are  another  matter  from  intestinal  infection,  because 
the  great  point  to  be  decided  is  the  susceptibility  of  man  to  the  bovine 
bacillus;  and  it  will  be  observed  that  Koch  proposes  in  testing  the 
virulence  of  bacilli  from  the  human  subject  to  do  this  by  subcutaneous 
inoculations  in  cattle.  If  such  inoculations  are  a  proper  test  of  sus- 
ceptibility in  the  one  case  why  are  they  not  equally  so  in  the  other  1 

TUBERCULOSIS  IN  MAN  BELIEVED  TO  HAVE   BEEN  CAUSED  BT  INGES- 
TION OF  MILK  FROM  TUBERCULOUS  COWS. 

The  second  class  of  evidence  to  which  your  committee  would  refer 
is  the  clinical  observation  of  individuals  infected  by  the  ingestion  of 
milk.  One  of  these  frequently  cited  is  a  case  reported  by  Ollivier  to 
the  Paris  Academy  of  Medicine.1  Twelve  girls  contracted  tubercu- 
losis in  a  young  ladies'  boarding  school.  Of  these  five  died.  From 
the  fact  that  the  sick  and  deceased  girls  were  descended  from  healthy 
ancestors  and,  above  all  doubt,  showed  the  phenomena  of  intestinal 
tuberculosis,  there  was  suspicion  of  infection  with  the  food.  Full 
confirmation  of  this  suspicion  was  found  in  the  slaughter  of  a  cow 
which  for  a  year  had  served  as  a  source  of  milk  supply  for  the  school. 
The  cow  had  extensive  tuberculosis  of  the  intestines  and  udder.  This 
case  has  particular  value  because  of  the  number  of  persons  affected, 
the  fact  that  they  had  intestinal  tuberculosis,  and  the  demonstration 
of  udder  tuberculosis  in  the  cow. 

Another  case  is  cited  by  T.  Percy  C.  Kirkpatrick.2  This  was  the 
case  of  a  daughter  of  a  Dr.  Gosse,  of  Geneva,  reported  by  himself. 
The  girl  up  to  the  age  of  17  had  been  quite  healthy  and  had  no 
history  of  hereditary  taint  or  predisposition  to  tuberculosis.  Early 
in  1893  she  became  ill,  with  more  or  less  vague  and  undefined  symp- 
toms, and  died  in  some  ten  months.  Gosse  performed  a  postmortem 
examination,  and  discovered  extensive  tuberculosis  of  the  mesenteric 
glands  and  abdominal  viscera.  When  trying  to  find  the  source  of 
infection  in  this  case,  Gosse's  attention  was  drawn  to  a  small  farm 
which  he  possessed  in  the  country  which  he  had  been  accustomed  to 
visit  on  Sundays  with  his  daughter,  and  one  of  her  chief  delights  was 
to  drink  milk  from  the  cows  there.  On  examination  4  of  the  5  cows 
were  tubercular  and  2  had  disease  of  the  udder. 

An  interesting  case  was  under  the  care  of  Thomas  M.  Rotch  in  the 
Children's  Hospital,  in  Boston,  in  1893  or  1894.  The  particulars  were 
sent  to  Dr.  de  Schweinitz,  of  the  Bureau  of  Animal  Industry,  by  Rotch. 
A  boy  7  years  old  had  been  drinking  a  great  deal  of  milk  from  one 
cow  for  about  four  months  before  entering  the  hospital.  The  cow  was 
found  to  be  tuberculous,  the  disease  being  demonstrated  by  autopsy. 

1  Oetertag,  Handbuch  der  Fleischbeschau,  p.  638. 

2  Dublin  Journal  of  Medical  Science,  1897,  n.  s.,  vol.  103,  pp.  378-386.  Also  cited 
by  Nocard,  Les  Tuberculoses  Animales,  p.  124. 
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The  boy  was  a  case  of  primary  tubercular  peritonitis,  with  effusion. 
Laparotomy  was  performed  by  Dr.  Bradford,  and  a  large  amount 
of  serous  fluid  evacuated.  The  peritoneum  was  found  to  be  thickly 
studded  with  minute  tubercles,  and  the  presence  of  tubercle  bacilli 
was  demonstrated.  Four  years  after  the  operation  the  boy  was  found 
to  be  perfectly  well,  and  seemed  free  from  tuberculosis. 

Lydtin  gives  the  following  case:1  Dr.  Stang,  of  Amorbach,  was 
called  to  a  finely  developed  5-year-old  boy,  the  son  of  healthy  parents, 
with  no  hereditary  taint  in  their  ancestors.  The  boy  died  a  few  weeks 
later  with  miliary  tuberculosis  of  the  lungs  and  enormously  enlarged 
tubercular  mesenteric  glands.  At  the  necropsy  it  was  learned  that  the 
boy  had  habitually  drank  the  milk  of  a  cow  which  had  been  killed 
shortly  before  he  died  and  which  had  shown  pulmonary  tuberculosis. 

Mr.  Howe,  of  North  Hadley,  Mass.,  lost  a  son  20  months  old 
from  abdominal  tuberculosis  three  months  after  he  paid  a  week's  visit 
to  his  uncle  and  had  been  fed  with  milk  of  the  uncle's  cow.  The  cow 
was  killed  soon  after  and  proved  to  have  generalized  tuberculosis.  The 
child's  sickness  and  wasting  began  a  few  weeks  after  he  returned  home. 
He  had  previously  been  strong  and  healthy,  as  were  and  are  his 
parents.8  ^ 

A  4-year-old  son  of  Colonel  Beecher,  of  Yonkers,  and  grandson  of 
Henry  Ward  Beecher,  died  March  4,  1894,  of  tubercular  meningitis, 
and  the  two  Alderney  cows  which  supplied  him  milk  were  proved  tuber- 
culous by  the  tuberculin  test  and  postmortem  examination.  There  was 
no  hereditary  taint.3 

A  Scotch  family,  strong  and  healthy,  had  a  herd  of  cows  which  con- 
tracted tuberculosis.  Two  young  daughters  brought  up  on  the  milk 
died  of  tuberculosis,  while  two  older  brothers,  using  little  or  no  milk, 
remained  well  and  hardy.* 

Dr.  Demme,  chief  physician  of  the  Children's  Hospital,  Berne, 
records  the  cases  of  four  children,  born  of  healthy  parents  and  with- 
out tuberculous  ancestors  either  on  the  paternal  or  maternal  side,  who 
died  of  intestinal  and  mesenteric  tuberculosis,  having  consumed  for 
some  time  milk  furnished  by  tuberculous  cows.  Among  2,000  tuber- 
culous children  treated  by  Dr.  Demme  in  twenty  years,  these  were  the 
only  ones  in  which  he  could  absolutely  exclude  the  possibility  of  heredi- 
tary taint  and  all  other  causes  of  the  disease  except  milk  infection.6 

'Cited  by  Law  from  Report  of  Veterinary  Congress  at  Brussels,  1883,  p.  288.  Also 
cited  by  Nocard  from  Compte  Rendu  of  Fourth  International  Veterinary  Congress, 
Brussels,  1883,  p.  188. 

2  Cited  by  Law,  Papers  and  Addresses,  New  York  State  Veterinary  College,  1896 
to  1898,  p.  85. 

sLoc.  cit. 

4Law,  loc.  cit.,  p.  96,  from  Tuberculosis,  National  Veterinary  Association,  London, 
1883. 

6  Nocard,  Les  Tuberculoses  Animates,  p.  123. 
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Von  Ruck  records  the  following  case,  which  he  considers  almost 
conclusive:1 

M.,  age  33,  weight  180  pounds,  was  treated  by  his  family  physician  about  six 
weeks  for  what  was  supposed  to  be  typhoid  fever.  Growing  worse  when  convales- 
cence was  looked  for,  Von  Ruck  was  called  in  consultation.  Diagnosis  of  acute 
miliary  tuberculosis  was  soon  established.  The  autopsy  showed  the  usual  dissemi- 
nation of  the  tubercular  process,  but  no  old  focus  was  found  in  chest  or  abdomen, 
which  only  were  permitted  to  be  examined.  Family  and  personal  history  good  and 
the  source  and  mode  of  infection  remained  for  the  time  obscure. 

A  few  days  after  M.'s  death,  Von  Ruck  was  called  to  see  his  nearly  1  year  old 
child  on  account  of  fever  and  diarrhea,  which  yielded  to  treatment,  but  the  child 
did  not  recover  its  former  good  health.  Gradually  symptoms  of  meningitis  devel- 
oped and  the  child  died.  No  post-mortem  was  permitted,  but  there  was  no  doubt 
of  the  tubercular  character  of  the  meningitis.  Infection  from  father  was  not  proba- 
ble, the  child  having  been  removed  from  the  house  at  an  early  period  of  his  illness. 

The  milk  which  the  child  had  received  came  from  a  Jersey  cow,  and  no  other  had 
been  used  up  to  the  time  the  diet  was  changed  on  account  of  the  diarrheal  attack. 
The  father  had  drunk  largely  of  this  cow's  milk,  taking  a  pint  and  sometimes  a  quart 
twice  a  day,  warm  at  the  time  of  milking,  and  this  cow's  milk  was  given  him  exclu- 
sively during  his  entire  illness.  On  examination  one  of  the  cow's  teats  was  found  to 
be  shrunken,  it  was  said  to  yield  little  milk,  and  several  months  before  the  milk  was 
occasionally  bloody.  There  was  a  hard,  irregular  lump  on  the  same  side  of  the  udder. 
When  the  cow  was  killed,  several  months  later,  there  was  found  extensive  tubercu- 
losis in  the  lungs  and  peritoneal  cavity,  and  the  lump  in  the  udder  contained  a  case- 
ous center,  which  on  examination  showed  numerous  well-stained  tubercle  bacilli. 

These  are  examples  of  clinical  evidence  which  might  be  greatly 
extended,  but  all  are,  of  course,  open  to  the  objection  that  we  do  not 
know  absolutely  that  the  disease  was  caused  by  the  bovine  bacillus. 
However,  the  occurrence  of  abdominal  tuberculosis  soon  after  the  use 
of  milk  from  tuberculous  cows  is  a  coincidence  which  justifies  us  in 
accepting  the  cases  as  strong  circumstantial  evidence,  not  of  them- 
selves demonstrating  the  communicability  of  bovine  tuberculosis,  but, 
taken  with  other  evidence,  making  a  case  which  it  is  difficult  to  contest. 

STATISTICS  SHOWING  FREQUENCY  OF  ABDOMINAL  TUBERCULOSIS. 

The  third  line  of  evidence  to  which  we  invite  attention  is  the  statis- 
tical data  available  from  various  parts  of  the  world. 

Thorne,  in  the  Harben  lectures  for  1898,  shows  from  the  statistics 
of  England  and  Wales  that  between  the  periods  1851-1860  and  1891- 
1895  there  has  been  a  reduction  of  the  mortality  at  all  ages  from 
phthisis  of  45.4  per  cent,  while  from  all  forms  of  tuberculosis  the 
reduction  has  been  distinctly  less,  namely,  39.1  per  cent.  Taking 
that  form  of  disease  registered  under  the  name  of  "tabes  mesenterica," 
the  reduction  at  all  ages  has  been  but  8.5  per  cent;  under  5  years  of 
age  the  reduction  has  been  but  3  per  cent;  while  under  1  year  of  age 
there  has  been  an  actual  increase  of  27.7  per  cent.  This  is  the  milk- 
drinking  age,  and  the  increase  of  the  mortality  is  very  significant  at  a 


1  Journal  of  Tuberculosis,  April,  1899,  p.  64. 
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time  when  phthisis  has  been  so  remarkably  reduced.  So  instructive 
are  these  statistics  that  we  reproduce  here  Thome's  table  showing  the 
mortality  from  this  disease: 


England  and  Wales. — Mortality  from  tabes  mesenterica  in  several  periods,  18.51-1895. 


Period. 

Per  mil- 
lion living 
(all  ages) . 

Per  mil- 
lion births 
(under  1 
year). 

Per  mil- 
lion living 
(under  5 
years) . 

1851-1860  

260 
295 
318 
289 
265 
238 

3, 169 
3,800 
4,467 
4,356 
4,462 
4,046 

1,625 
1,866 
2,028 
1,852 
1,764 
1,577 

1861-1870  

1871-1880  

1881-1885  

1886-1890  

1891-1895  

Reduction  or  increase  per  cent  between  1851-1860  and  1891-1895.. 

-8.5 

l        +27. 7 

-3.0 

The  conclusions  which  naturally  follow  from  these  statistics  are  so 
different  from  the  opinions  of  many  men  that  numerous  attempts  have 
been  made  to  counteract  them.  Some  have  held  that  the  cases  returned 
under  "tabes  mesenterica"  could  not  be  relied  upon  as  abdominal 
tuberculosis.  An  examination  of  the  evidence  presented  leads  your 
committee  to  the  conclusion  that  this  point  is  not  well  taken. 

Still 1  has  recorded  the  results  of  769  autopsies  on  children  under 
12  years  of  age  at  the  Hospital  for  Sick  Children,  Great  Ormonde 
street.  Two  hundred  and  sixty-nine  cases  were  found  showing  tuber- 
culous lesions.  In  those  in  which  the  channel  of  infection  could  be 
made  out  with  some  certainty  the  primary  infection  was  as  follows: 
Lung,  105;  intestine,  53;  ear,  9;  bones  or  joints,  5;  that  is,  the 
intestinal  infections  were  to  the  others  as  1  to  2.1.  With  the  class  of 
cases  where  death  was  caused  by  some  other  disease  and  where  tuber- 
culosis was  either  arrested  in  an  early  stage  or  had  not  progressed 
beyond  the  initial  stage,  affording  almost  indisputable  evidence  of  the 
methods  of  infection,  the  infections  were  thus:  By  the  lung,  26;  by 
the  intestine,  16;  by  the  ear,  1.  Here  the  intestinal  infections  were 
to  the  others  as  1  to  1.7.  In  the  English  statistics  the  cases  of  tabes 
mesenterica  in  children  of  5  years  and  under  are  to  the  other  forms 
of  tuberculosis  as  1  to  1.6.  Still's  observations  are,  therefore,  a  sin- 
gular indorsement  of  the  accuracy  of  the  returns  under  the  name  of 
tabes  mesenterica,  and  as  the  ages  of  the  children  covered  by  his 
autopsies  were  12  years  and  under,  he  has  really  found  a  larger 
percentage  of  intestinal  infection  than  is  indicated  by  the  statistics. 

Also  J.  Walter  Carr  refers  to  statistics  of  necropsies  on  tuberculous 
children  at  the  Victoria  Hospital.2  He  found  79  in  which  the  disease 
most  probably  started  in  the  chest  and  20  in  which  it  seemed  to  have 
begun  in  the  abdomen.  Here  the  relation  between  the  two  forms  of 
infection  is  1  to  4.    In  26  children  with  early  or  limited  tuberculosis, 


1  British  Medical  Journal,  August  19,  1899,  p.  455. 

2  British  Medical  Journal,  September  2,  1899,  p.  626. 
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the  thorax  was  alone  affected  in  12  cases  and  the  abdomen  in  7,  being 
in  the  proportion  of  1  to  1.7.  Of  53  tuberculous  children  under  2 
years  of  age  the  disease  most  probably  began  in  the  chest  in  43,  and 
in  only  5  certainly  in  the  abdomen,  the  proportion  in  this  case  being 
as  1  to  8.4.  Out  of  25  children  over  5  years  of  age  the  disease 
began  in  the  chest  in  12  and  in  the  abdomen  in  6,  the  relation  being 
as  1  to  2. 

Shennon 1  collected  data  from  postmortem  examinations  at  the  Royal 
Hospital  for  Sick  Children,  Edinburgh,  of  355  cases  of  tuberculosis, 
in  331  of  which  he  was  able  to  determine  the  channel  of  infection.  In 
67.7  per  cent  it  was  respiratory,  in  28.1  per  cent  it  was  alimentary. 
This  is  as  1  to  2.3. 

These  postmortem  examinations,  all  from  English  sources,  may  be 
accepted  as  fairly  representative  of  the  results  of  the  postmortem  room, 
and  they  sustain  Thome's  contention  that  the  returns  in  England  of 
tabes  mesenterica  represent  with  reasonable  accuracy  the  abdominal 
tuberculosis  of  children  in  that  countiy.  It  may  be  added  that  in  Still's 
most  recent  paper8  he  states  that  "it  would  seem,  therefore,  that  at 
any  rate  amongst  hospital  patients  in  London  nearly  one-third  of  the 
child  mortality  is  due  to  tuberculosis;  and  although  such  an  estimate 
may,  for  various  reasons,  be  too  high  when  applied  to  the  whole  child 
mortality  of  this  city,  it  seems  almost  certain  that  the  average  given  by 
the  registrar-general's  statistics  is  far  too  low.  During  the  five  years 
1891  to  1895  the  average  number  of  deaths  per  annum  from  all  causes 
amongst  children  up  to  the  age  of  10  years  in  this  city  was  36,349; 
out  of  these  the  average  number  of  children  certified  each  year  as  hav- 
ing died  of  tuberculosis  was  3,335.  The  evidence  of  postmortem  sta- 
tistics makes  it  practically  certain  that  a  very  much  larger  number 
than  this  died  of  tuberculous  diseases,  and  probably  we  should  be  well 
within  the  mark  if  we  said  that  at  least  6,000  children  die  every  year 
in  London  alone  from  tuberculosis. "  This  being  the  case,  and  the  pro- 
portion between  tabes  mesenterica  and  other  forms  of  tuberculosis 
remaining  the  same,  there  must  have  been  nearly  twice  as  many  cases 
of  intestinal  tuberculosis  in  London  as  were  recorded  by  the  registrar- 
general;  but  as  tabes  mesenterica  is  one  of  the  most  obscure  forms  of 
the  disease,  the  probability  is  that  more  children  affected  with  this  form 
of  tuberculosis  were  otherwise  reported  than  was  the  case  with  phthisis, 
tubercular  meningitis,  and  other  forms  of  tuberculosis  that  were  more 
easily  diagnosed.  At  any  rate,  it  may  be  accepted  as  certain  that  the 
evidence  so  far  presented  has  sustained  Thome's  conclusions  in  regard 
to  tabes  mesenterica.  This  being  the  case,  your  committee  deems  it 
advisable  to  introduce  at  this  point  the  statistics  of  England  and  Scot- 
land and  some  of  the  principal  cities  of  the  world,  showing  deaths  from 
different  forms  of  tuberculosis. 

1  Edinburgh  Hospital  Reports,  1900.  Cited  by  Still  in  The  Practitioner,  Julv  1901 . 
3  The  Practitioner,  July,  1901. 
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Deaths  from  tuberculous  diseases,  England  and  Wales,  for  the  year  1898. 
[Population  31,897,078.] 


Form  of  disease. 

Under 
1 

year. 

Under 

5 

years. 

Under 

10 
years. 

Under 

15 
years. 

Under 

20 
years. 

Under 

26 
years. 

Under 

S5 
years. 

All 

ages. 

Tubercular  meningitis  (acute  hy- 

Otherformsof  tuberculosis.scrofula. 

Total  other  than  phthisis  

Phthisis  

3,266 

1,986 
1,319 

5,060 

4,904 

2,585 

5,369 

5,791 
3,036 

5,555 

6,147 
3,399 

5,726 

6,339 
3,861 

5,850 

6,451 
4,233 

6,050 

6,673 
4,807 

6,357 

6,681 
6,766 

6,569 
493 

12,539 
1,491 

14, 196 
2,126 

16, 101 
3, 127 

15, 915 
6,437 

16,534 
11,212 

17,430 
21,007 

18,804 
41,335 

7,062 

14,030 

16,321 

18,228 

22,352 

27,746 

38,437 

60, 139 

Deaths  from  tuberculous  diseases  in  Scotland  for  the  year  1898. 
[Population,  4,249,946.] 


Under  1 
year. 

Under  15 
years. 

Under  25 
years. 

All 

ages. 

239 
350 
121 

788 
1,212 
459 

872 
1,263 
605 

947 

1,288 
815 

710 

78 

2,459 
720 

2, 740 
2,675 

3,050 
7,090 

788 

3,179 

6,415 

10,140 

Form  of  disease. 


Tabes  mesenterica  

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula 

Total  other  than  phthisis  

Phthisis...  

Total  tuberculosis  


Deatlts  from  tuberculous  diseases  in  London  for  the  year  1898. 
[Estimated  population,  4,504,766.] 


Form  of  disease. 

Under 
1 

year. 

Under 
6 

years. 

Under 

10 
years. 

Under 

15 
years. 

Under 

20 
years. 

Under 

25 
years. 

Under 

35 
years. 

All 
ages. 

Tabes  mesenterica  

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula . 

Total  other  than  phthisis  

Total  tuberculosis  

602 
397 
285 

838 
989 
656 

884 
1,128 
639 

903 
1,177 
693 

915 
1,197 
750 

930 
1,213 
791 

958 
1,232 
865 

997 
1,250 
983 

1,284 
98 

2,382 
308 

2,651 
385 

2,773 
496 

2,862 
851 

2,931 
1,517 

3, 055 
3, 272 

3,230 
7,812 

1,382 

2,690 

3,036 

3,269 

3,713 

4,451 

6,327 

11,042 

DeaJlis  from  tuberculous  diseases  in  Berlin  for  the  year  1898. 
[Population,  June  30,  1,768,624.] 

Form  of  disease. 

Under 
1 

year. 

Under 
6 

years. 

Under 

10 
years. 

Under 
15 

years. 

Under 

20 
years. 

Under 

25 
years. 

Under 

35 
years. 

All 
ages. 

Tubercular  meningitis  

Otherforms  of  tuberculosis,  scrofula. 

Total  other  than  phthisis  

Phthisis  

Total  tuberculosis  

4 

39 
20 

14 
163 
34 

28 
196 

38 

29 
205 
40 

30 
210 
40 

35 
216 
47 

45 
225 
62 

71 

237 
88 

63 
78 

211 

246 

267 
300 

274 
360 

280 
559 

298 
983 

332 
1,867 

396 
3,553 

141 

457 

557 

634 

839 

1,281 

2,199 

3,949 
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Deatlis  from  tuberculous  diseases  in  Paris  for  the  year  1897. 


[Population,  1896,  2,611,629.] 


Form  of  disease. 

Under 
1 

year. 

Under 
5 

years. 

Under 

10 
years. 

Under 

15 
years. 

Under 

20 
years. 

Under 

25 
years. 

Under 

35 
years. 

All 
ages. 

Tabes  mesenterica  

Tubercular  meningitis  

Other  formsnf  tuberculosis,  scrofula. 

Total  other  than  phthisis  

Total  tuberculosis   

4 

140 
50 

21 
633 
143 

34 
802 
174 

47 
837 
196 

55 
857 
248 

61 
892 
346 

83 
943 
567 

154 
999 
1,168 

194 

48 

797 
244 

1,010 

325 

1,080 
456 

1,160 
1,038 

1,299 
1,955 

1,593 
4,296 

2, 321 
9,298 

242 

1,041 

1,335 

1,536 

2,198 

3,254 

5,889 

11,619 

Deaths  from  tuberculous  diseases  in  New  York  Oily  for  the  year  1899. 
[Estimated  population,  3,560,053.] 

Form  of  disease. 

Under 
1 

year. 

34 
281 
79 

Under 
5 

years. 

40 
676 
175 

Under 
10 

years. 

40 
750 
211 

Under 

15 
years. 

Under 

20 
years. 

Under 

25 
years. 

Under 

35 
years. 

All 
ages. 

Tabes  mesenterica  

Other  formsof  tuberculosis,  scrofula. 

Total  other  than  phthisis  . . 
Phthisis  

Total  tuberculosis  

40 
766 

233 

40 
781 
272 

40 

795 
328 

42 
819 
437 

45 
864 
613 

394 
98 

891 

220 

1,001 
269 

1,039 
362 

1,093 
778 

1,163 
1,751 

1,298 
4,316 

1,522 
8,015 

492 

1,111 

1,270 

1,401 

1,871 

2,914 

5,614 

9,537 

Deaths  from  tuberculous  diseases  in  Boston  for  the  year  1900. 
[Population,  560,892.] 


Form  of  disease. 

Under  1 
year. 

2 
43 
20 

Under  15 
years. 

Under  25 
years. 

All 

ages. 

Tabes  mesenterica  

10 
117 
51 

12 

123 
79 

18 
131 
181 

Tubercular  meningitis  

Total  other  than  phthisiB  

Phthisis  

65 
11 

178 
52 

214 
318 

330 
1,247 

76 

230 

532 

1,577 

Deaths  from  tuberculous  diseases  in  Chicago  for  the  years  1897  and  1898. 
[Population,  1897, 1,619,226;  1898,  1,650,000.] 

Form  of  disease. 

Under  1 
year. 

Under  6 
years. 

Under  10 
years. 

Under  20 
years. 

Under  30 
years. 

All 
acres. 

Tuberculosis,  mesenteric  (1897)  and  peri- 
toneal (1898)   

Tuberculosis,  cerebral   

Tuberculosis,  other  organs  

Total  other  than  phthisis  

Phthisis  

3 
75 
40 

12 
190 
88 

16 
225 
110 

29 
249 
158 

36 
270 
248 

56 
293 
460 

118 
66 

290 
196 

351 
250 

436 
700 

554 
2,061 

809 
4,596 

Total  tuberculosis  

184 

486 

601 

1,136 

2,615 

5,405 

It  is  evident  from  these  tables  that  abdominal  tuberculosis  is  a  very 
common  disease  in  England,  Wales,  and  Scotland,  and  that  it  is  by  no 
means  unknown  in  the  cities  of  Berlin,  Paris,  New  York,  Boston,  and 
Chicago. 
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To  show  more  clearly  the  numerical  relation  of  the  different  forms 
of  tuberculosis,  a  series  of  tables  of  percentages  have  been  compiled, 
corresponding  with  those  just  given,  showing  the  number  of  deaths. 

Deaths  from  tuberculosis  in  England  and  Wales  for  the  year  1898. 
[Percentage  of  each  form.] 


Form  of  disease. 

Under 
1 

year. 

Under 
5 

years. 

Under 

10 
years. 

Under 

15 
years. 

Under 

20 
years. 

Under 

25 
years. 

Under 

35 
years. 

All 
ages. 

Tabes  mesenterica  

46. 23 

28. 11 
18.68 
6.98 

36.00 

34.95 
18.42 
10.63 

32.90 

35.48 
18.59 
13.03 

30.48 

33.72 
18.65 
17.15 

25.61 

28.36 
17.23 
28.80 

21.08 

23.25 
15.26 
40. 41 

15.74 

17.10 
12.51 
54.65 

10.57 

11.11 
9.59 
68.73 

Tubercular  meningitis  (acute  hy- 

Other  forms  of  tuberculosis,  scrofula . 
Phthisis  

Total  

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

l)e<ithx  from  tuberculosis  in  Scotland  for  the  year  1898. 
[Percentage  of  each  form.] 


Form  of  disease. 

Under  1 

Under  1ft 

Under  25 

All 

year. 

years. 

years. 

ages. 

30.33 

24.79 

16.10 

9.34 

Tubercular  meningitis  

44.42 

38.13 

23.33 

12.70 

Other  forms  of  tuberculosis,  scrofula  

15.36 

14.44 

11.17 

8.04 

9.89 

22.64 

49.40 

69.92 

Total  

100.00 

100.00 

100.00 

100.00 

Deaths  from  tuberculosis  in  London  for  the  year  1898. 
[Percentage  of  each  form.] 


Form  of  disease. 

Under  1 
year. 

Under  15 
years. 

Under  26 
years. 

All 
ages. 

Tabes  mesenterica  

43.56 
28.72 
20.63 
7.09 

27.62 
36.01 
21.20 
15.17 

20.89 
27.26 
17.77 
34.08 

9.03 
11.32 

8.90 
70.75 

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula  

Phthisis...,  

Total  

100. 00 

100.00 

100.00 

100.00 

Deatlis  from  tuberculosis  in  Berlin  for  the  year  1898. 
[Percentage  of  each  form.] 

Form  of  disease. 

Under  1 
year. 

Under  15 
years. 

Under  25 
years. 

All 

ages. 

Tabes  mesenterica  

2.84 
27.66 
14.18 

55.32 

4.57 
32.33 

6.31 
56.79 

2.73 
16.86 

8.67 
76.74 

1.80 
6.00 

2.23 
89.97 

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula  

100.00 

100.00 

100.00 

100.00 
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Deaths  from  tuberculosis  in  Paris  for  the  year  1897. 


[Percentage  of  each  form.] 


Form  of  disease. 

Under  1 
year. 

Under  16 
years. 

Under  25 
years. 

All 
ages. 

1.65 

3.06 

1.87 

1.33 

Tubercular  meningitis  

57.86 

64.49 

27.42 

8.60 

Other  forms  of  tuberculosis,  scrofula  .•  •  

20.66 

12.76 

10.63 

10.05 

Phthisis  

19.84 

29.69 

60.08 

80.02 

Total  

100.00 

100.00 

100.00 

100.00 

Deaths  from,  tuberculosis  in  New  York  for  the  year  1899. 
[Percentage  of  each  form.] 


Form  of  disease. 

Under  1 

Under  15 

Under  25 

All 

year. 

years. 

years. 

ages. 

6.91 

2.86 

1.37 

0.47 

Tubercular  meningitis  

57.11 

64.68 

27.28 

9.06 

Other  forms  of  tuberculosis,  scrofula  

16.06 

16.62 

11.25 

6.43 

Phthisis  

19.92 

25.84 

60.10 

84.04 

Total  

100.00 

100.00 

100.00 

100.00 

Deaths  from  tuberculosis  in  Boston  for  the  year  1900. 
[Percentage  of  each  form.] 


Form  of  disease. 

Under  1 

Under  15 

Under  25 

All 

year. 

years. 

years. 

ages. 

2.63 

'4.35 

2.26 

1.14 

Tubercular  meningitis  

56.58 

50.87 

23.12 

8.31 

Other  forms  of  tuberculosis,  scrofula    

26.32 

22. 17 

14.85 

11.48 

Phthisis  

14.47 

22.61 

59.77 

79.07 

Total  

100.00 

100.00 

100.00 

100.00 

Deaths  from  tuberculosis  in  Chicago  for  the  years  1897  and  1898. 
[Percentage  of  each  form.] 


Form  of  disease. 

Under  1 
year. 

Under  5 
years. 

Under  10 
years. 

Under  20 
years. 

2.55 
21.92 
13.91 
61.62 

Under  30 
years. 

All 

ages. 

Tuberculosis,  mesenteric  (1897)  and  peri- 
toneal (1898)  

Tuberculosis,  other  organs  

1.63 
40.76 
21.74 
35.87 

2.47 
39.09 
18.11 
40.33 

2.66 
37.44 
18.30 
41.60 

1.38 
10.33 

9.48 
78.81 

1.04 
6.42 
8.51 
85.03 

Tbtal  

100.00  j  100.00 

100.00 

100.00 

100.00 

100.00 

Note. — In  these  tables  the  term  tabes  mesenterica  is  believed  to  cover  tuberculosis  of  the  intes- 
tines, peritoneum,  and  abdominal  lymphatic  glands. 


Taking  England  and  Wales,  it  is  seen  that  in  children  under  1 
year  old  tabes  mesenterica  constitutes  46.23  per  cent  of  the  total  cases 
of  tuberculosis  at  that  age,  while  phthisis  constitutes  but  6.98  per 
cent.  Under  5  years  the  figures  are  36  per  cent  for  tabes  mesenterica 
and  10.63  per  cent  for  phthisis.  It  is  not  until  the  age  of  20  years 
is  reached  that  the  percentage  of  phthisis  exceeds  that  of  tabes  mesen- 
terica.   In  Berlin,  Paris,  New  York,  Boston,  and  Chicago  the  statis- 
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tics,  however,  are  quite  different,  and  the  number  of  cases  of  abdom- 
inal tuberculosis  returned  is  very  much  smaller. 

Your  committee  has  added  a  table  compiled  from  these  statistics 
showing  the  deaths  per  million  population  from  the  different  forms  of 
tuberculosis  in  England,  Wales,  and  Scotland,  and  in  the  cities  men- 
tioned. From  this  table  the  extreme  frequency  of  intestinal  tubercu- 
losis in  England  and  Scotland  is  made  manifest. 


Deaths  per  million  population  from  different  forms  of  tuberculosis. 


Form  of  disease. 

England 
and 
Wales, 
1898. 

Scot- 
land, 
1898. 

Lon- 
don, 
1898. 

Ber- 
lin, 
1898. 

Paris, 
1897. 

New 
York, 
1899. 

Bos- 
ton, 
1900. 

Chi- 
cago, 
1897-98. 

Under  1  year. 

Tabes  mesenterica  

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula  

Phthisis  

Total  tuberculosis  

Under  IS  years. 

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula  

Phthisis  

Total  tuberculosis  

Under  25  years. 

Tubercular  meningitis.  

Other  forms  of  tuberculosis,  scrofula  

Phthisis  

Total  tuberculosis  

All  ages. 

Tubercular  meningitis  

Other  forms  of  tuberculosis,  scrofula  

Phthisis  

Total  tuberculosis  

104 

63 
42 
16 

56 
82 
29 
18 

134 

88 
63 
22 

2 
22 
11 
44 

2 
56 
20 
19 

10 
79 
22 
28 

4 
77 
35 
20 

1 

23 
12 
20 

225 

185 

307 

79 

97 

139 

136 

56 

177 
196 
108 
100 

185 
285 
108 
169 

200 
261 
'164 
110 

16 
116 

23 
203 

19 

333 
78 
182 

11 

216 
66 
102 

18 
209 
91 
93 

Under 
20. 

9 
76 
48 
214 

581 

747 

725 

358  612 

395 

411 

347 

186 
205 
135 

357 

205 
297 
142 
629 

206 
269 
176 

337 

20 
122 

26 
556 

24 
355 
138 
778 

11 

224 
92 
493 

21 
219 
141 
567 

Under 
SO. 

11 

83 
76 
630 

883 

1,274 

988 

724 

1,295 

820 

948 

800 

202 
213 
184 
1,317 

223 
303 
192 
1,668 

221 
278 
218 
1,734 

40 
134 
50 
2,009 

61 

398 
465 
3,702 

13 

243 
173 
2,258 

32 
234 
322 
2,223 

17 
90 
141 
1,406 

1,916 

2,386 

2, 451 

2,233 

4,626 

2,687 

2,811 

1,654 

The  one  point  which  it  is  desired  to  impress  at  this  time  is  that  abdomi- 
nal tuberculosis  is  not  so  rare  that  it  can  be  properly  ignored  and  that 
the  statistics  of  some  countries  show  a  remarkable  number  of  cases. 


POSTMORTEM  EXAMINATIONS  SHOWING  INTESTINAL  TUBERCULOSIS. 

The  fourth  line  of  evidence  bearing  upon  this  question  is  obtained 
from  postmortem  examinations. 

Koch  says  that  among  many  cases  of  tuberculosis  examined  after 
death  he  remembered  having  seen  primary  tuberculosis  of  the  intes- 
tine only  twice.  Among  the  great  postmortem  material  of  the  Charite" 
Hospital,  in  Berlin,  10  cases  of  primary  tuberculosis  of  the  intestine 
occurred  in  five  years.  Among  933  cases  of  tuberculosis  in  children 
at  the  Emperor  and  Empress  Frederick's  Hospital  for  Children,  Bag- 
insky  never  found  tuberculosis  of  the  intestines  without  simultaneous 
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disease  of  the  lungs  and  the  bronchial  glands.  Among  3,104  postmor- 
tems of  tubercular  children,  Biedert  observed  only  16  cases  of  primary 
tuberculosis  of  the  intestine. 

Are  these  selected  statistics,  or  are  the  results  of  postmortems  in 
Germany  so  different  from  what  they  are  in  England  ? 

In  269  autopsies  of  tuberculous  children,  Still  determined  the  chan- 
nel of  infection  with  some  degree  of  certainty  in  216  cases,  and  in  63 
of  these  primary  infection  was  probably  through  the  intestine.1  Carr, 
in  a  series  of  120  autopsies  on  tuberculous  children  at  the  Chelsea  Chil- 
dren's Hospital,  found  that  16.7  per  cent  showed  evidence  of  primary 
abdominal  infection.'2  Guthrie,  at  the  Paddington  Green  Children's 
Hospital,  in  a  series  of  77  cases,  found  evidence  of  primary  intestinal 
infection  in  19  cases.3  Shennon  collected  355  cases  of  tuberculosis 
from  the  postmortems  at  the  Royal  Hospital  for  Sick  Children,  Edin- 
burgh, in  331  of  which  he  was  able  to  determine  the  channel  of  infec- 
tion. In  28.1  per  cent  of  these  cases  it  was  alimentary.*  Bollinger, 
in  his  address  at  the  International  Tuberculosis  Congress  at  Berlin  in 
1899,  quoted  with  approval  the  autopsies  by  Heller  (Kiel)  of  248  tuber- 
culous children,  which  showed,  in  45.5  per  cent  of  the  cases,  tubercu- 
losis of  the  mesenteric  glands.  From  these  it  was  concluded  that 
milk  played  a  leading  role  in  the  so-called  transmitted  tuberculosis  of 
children. 

Northrup6  refers  to  125  postmortems  at  the  New  York  Foundling 
Asylum  on  tuberculous  children,  in  34  of  which  the  bronchial  nodes 
were  large  and  cheesy,  likewise  the  mesenteric  nodes;  the  lungs  con- 
tained tubercles,  as  did  the  liver,  spleen,  kidneys,  and  meninges.  The 
primary  seat  of  infection  in  these  was  not  clear.  In  the  remaining  91, 
3  were  primarily  of  mesenteric  lymph  node  infection,  and  88  were 
primarily  of  bronchial  node  infection. 

G.  Sims  Woodhead,  in  1894,  writing  on  channels  of  infection  in 
tuberculosis,"  said: 

I  have  seen  in  case  after  case  in  children,  and  in  animals  fed  on  tuberculous  mate- 
rial, the  lungs  markedly  affected,  but  in  a  large  proportion  of  these  cases  it  has  been 
possible  to  trace  the  course  of  invasion  back  from  an  old  caseous  or  calcareous  mesen- 
teric gland,  through  the  chain  of  retroperitoneal  glands,  up  through  the  diaphragm  to 
the  posterior  mediastinal  and  bronchial  glands,  and  so  on  to  the  lung.  I  have  not  seen 
this  in  a  few  cases  only,  but  in  dozens  of  children,  in  a  few  adults,  and  in  many 
animals. 


1  The  Practitioner,  July,  1901. 

2  Quoted  by  Still  from  Transactions  of  Medical  Society  of  London,  1894,  p.  292. 
"Quoted  by  Still  from  the  Lancet,  1899,  Vol.  I,  p.  286. 

♦Edinburgh  Hospital  Reports,  1900.    New  York  Medical  Journal,  Feb.  21,  1891. 
Cited  by  Dr.  Still  in  The  Practitioner,  July,  1901. 
5  New  York  Medical  Journal,  Feb.  21,  1891.    Tuberculosis  in  Children. 
•Lancet,  vol.  2,  1894,  pp.  957-960. 
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Sheridan  Delepine,  Proctor  Professor  of  Pathology,  Owens  College, 
in  a  lecture  on  tuberculosis  and  the  milk  supply,1  said: 

A  very  striking  proof  of  the  frequency  of  infection  through  the  intestine  fell  under 
my  notice  six  years  ago.  Dr.  Simcock  was  investigating  in  my  laboratory  the  pathol- 
ogy of  chronic  wasting  of  children  due  to  improper  feeding.  He  selected  13  cases 
out  of  many  more  in  which  there  was  no  evidence  of  tuberculosis  in  the  parents  or 
in  the  various  organs  of  the  children  as  examined  in  tho  postmortem  room.  He  con- 
sidered these  cases  free  from  tuberculosis.  I  was  not,  however,  quite  convinced. 
We  carefully  examined  the  mesenteric  glands  of  all  these  children  with  the  object  of 
discovering  whether  some  might  not  be  tuberculous.  In  2  of  these  cases  the  mesen- 
teric glands  showed  clear  tuberculous  lesions  under  the  microscope,  and  in  5  more 
the  mesenteric  glands  presented  lesions  suggesting  the  possibility  of  incipient  tuber- 
culosis. The  presence  of  2  clear  cases  of  tuberculosis  among  13  cases  carefully 
selected  as  free  from  tuberculosis  is  specially  significant. 

These  quotations  are  sufficient  to  make  it  clear  that  primary  intes- 
tinal infection  is  much  more  frequent  than  is  indicated  by  Koch's  paper. 
After  expressing  himself  "that  a  case  of  tuberculosis  has  been  caused 
by  alimenta  can  be  assumed  with  certainty  only  when  the  intestine 
suffers  first — i.  e. ,  when  so-called  primary  tuberculosis  of  the  intestine 
is  found" — he  first  endeavors  to  show  that  such  cases  are  extremely 
rare,  and  then  proceeds  to  contradict  his  first  assertion  that  it  can  be 
assumed  with  certainty  to  have  been  caused  by  alimenta,  by  saying 
"  it  is  by  no  means  certain  that  such  cases  are  due  to  infection  by  bovine 
tuberculosis,  it  being  just  as  likely  that  they  were  caused  by  the  widely 
propagated  bacilli  of  human  tuberculosis  which  may  have  got  into  the 
digestive  canal  b}'  some  way  or  other,  for  instance,  by  swallowing 
saliva  of  the  mouth." 

It  is  clear  that  dust  and  bacilli  inhaled  with  the  air  are  deposited 
upon  the  mucous  membrane  of  the  nose,  pharynx,  and  trachea,  and 
that  such  inhaled  particles  must  be  swallowed  unconsciously,  as  pointed 
out  by  Lord  Lister  in  his  letter  to  the  British  Medical  Journal  (August 
3,  1901);  also  that  persons  infected  with  pulmonary  tuberculosis  swal- 
low enormous  numbers  of  bacilli.  Still  it  is  known  from  postmortem 
examinations  that  pulmonary  tuberculosis  is  more  common  than  intes- 
tinal, and  that  a  considerable  proportion  (placed  by  Lord  Lister  at 
one-third)  of  the  people  who  die  of  pulmonarjr  tuberculosis  escape 
intestinal  infection,  although  they  are  proved  susceptible  and  have 
passed  into  their  stomachs'great  quantities  of  bacilli  daily  for  months 
or  years.  What  is  the  explanation  of  this  ?  With  even  the  inhaled 
bacilli  more  likely  to  follow  the  digestive  than  the  respiratory  tract, 
why  is  not  intestinal  tuberculosis  much  more  common  than  the  pulmo- 
nary form? 

Writers  have  attempted  to  explain  this  by  supposing  that  the  intes- 
tine is  an  unfavorable  position  for  the  bacilli  to  gain  entrance  to  the 
tissues.    Judging  by  the  ease  with  which  animals  are  infected  by 


1  Lancet,  London,  Sept.  17,  1898,  p.  733. 
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bovine  bacilli  through  the  digestive  tract,  this  explanation  is  hardly 
tenable.  It  would  appear  rather  that  the  true  cause  of  the  phenomenon 
is  the  lack  of  pathogenic  power  in  the  human  bacillus,  which  has  been 
shown  experimentally  on  animals,  and  that  this  lack  of  virulence  makes 
it  difficult  for  human  bacilli  to  withstand  the  gastric  juice  and  other 
unfavorable  conditions  and  have  sufficient  activity  remaining  to  infect 
the  body  after  reaching  the  intestine.  On  the  other  hand,  the  more 
virulent  bovine  germ  would  be  more  likely  to  maintain  its  activity 
and  would  be  more  apt  to  produce  infection  with  a  smaller  number  of 
germs. 

The  fact  is  that  in  some  countries  intestinal  tuberculosis  is  compara- 
tively rare,  even  with  children.  The  statistics  of  Berlin,  Paris,  New 
York,  Boston,  and  Chicago  prove  this,  although  pulmonary  tubercu- 
losis is  very  prevalent.  Surely  the  air  and  the  habitations  of  these 
places  must  contain  a  maximum  number  of  bacilli  from  the  human  dis- 
ease. If  intestinal  tuberculosis  is  caused  by  such  human  bacilli,  either 
inhaled  or  taken  into  the  mouth  in  other  ways,  why  is  there  not  as  much 
intestinal  tuberculosis  in  those  cities  as  in  England  and  Scotland  ?  Are 
British  babies  the  only  ones  that  swallow  the  inhaled  bacilli  ?  How  can 
we  explain  the  occurrence  of  134  cases  of  tabes  mesenterica  per  million 
inhabitants  in  children  under  one  3rear  in  London  as  against  only  2 
cases  in  Paris,  when  there  are  more  than  twice  as  many  cases  of  pul- 
monary tuberculosis  per  million  inhabitants  in  Paris  as  in  London  ? 
We  see  here,  as  in  the  statistics  brought  forward  by  Thorne,  that  there 
is  no  relation  between  intestinal  tuberculosis  and  pulmonary  tubercu- 
losis; in  other  words,  that  infection  by  human  bacilli  apparently  plays 
a  very  subordinate  part  in  the  causation  of  tuberculosis  of  the  abdomi- 
nal organs.  This  conclusion  we  think  is  legitimate  and  clearly  follows 
from  the  statistics  presented. 

Why  is  tabes  mesenterica  so  prevalent  in  Great  Britain?  It  is  a 
question  which  can  only  properly  be  answered  by  careful  inquiry  in 
that  country.  Tuberculosis  is  very  common  among  the  cattle  there, 
but  possibly  not  more  so  than  on  the  continent.  More  attention  appears, 
however,  to  be  given  to  the  inspection  of  meat  in  Berlin  and  Paris 
than  in  London,  and  possibly  the  same  may  be  true  of  milk.  Meat  is 
more  frequently  eaten  underdone  in  London,  and  milk  is  probably  less 
frequently  sterilized.  In  the  United  States  we  have  far  less  tubercu- 
losis among  cattle,  and  also  an  efficient  Federal  meat  inspection.  Our 
milch  cows  do  not  show  more  than  one-tenth,  and  our  beef  cattle  not 
more  than  one  one-hundredth,  of  the  tuberculosis  which  is  found  in 
Great  Britain. 

Before  closing  this  discussion  your  committee  desires  to  call  atten- 
tion to  the  fact  that  infection  of  the  lungs  is  not  always  the  result  of 
inhaled  bacilli.  There  is  apparently  as  much  opportunity  for  bacilli 
taken  with  the  food  to  infect  the  pharyngeal,  tracheal,  bronchial,  and 
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mediastinal  glands,  and  the  lungs  as  there  is  for  inhaled  bacilli  to 
infect  the  intestine.  When  all  cases  of  pulmonary  tuberculosis  are 
cited  as  necessarily  due  to  inhaled  bacilli  and  as  not  by  any  possibility 
due  to  infection  with  the  food,  an  error  is  committed. 

Gr.  Sims  Woodhead  several  years  ago  pointed  out  how  frequently 
bacilli  gained  entrance  through  the  lymphoid  tissue  of  the  tonsil,  and 
St.  Clair  Thomson  has  recently  expressed  the  opinion  that  all  germs  are 
deposited  before  the  air  reaches  the  larynx  and  that  infection  most 
probably  occurs  through  the  lymphoid  tissue  of  the  naso-pharynx 
and  pharynx.  He  says :  "There  appears  to  be  no  justification  for  the 
generally  accepted  idea  that  the  bacillus  is  inhaled  directly  into  the 
pulmonary  alveoli."1 

G.  Sims  Woodhead  says  of  infection  through  the  pharynx :  "  In  many 
of  these  cases  the  process  can  be  traced  from  the  glands  in  the  tonsil 
down  into  the  neck  and  so  on  to  the  thorax  by  the  mediastinal  and 
post-sternal  glands  and  by  the  intercostal  lymphatics  and  glands,  and 
it  is  interesting  in  such  cases  to  note  how  the  lungs  may  be  perfectly 
healthy  until  the  glands  at  their  root  or  in  the  pleura  have  become 
distinctly  affected."  Again  he  says:  "We  have  also  an  example  of 
secondary  affection  of  the  lungs  following  tubercle  of  the  pharyngeal 
tonsilar  structures,  through  the  glands  in  the  neck,  then  those  in  the 
thorax,  and  finally  to  the  lung  itself,  in  the  examples  that  have  already 
been  given  in  the  infection  of  the  pig  by  tuberculous  milk,  etc.  More- 
over, I  have  seen  a  similar  line  of  invasion  in  children."8 

Koch  tells  us  that  in  an  experiment  in  which  sputum  was  fed  to  6 
pigs  there  was  no  trace  of  tuberculosis  found  postmortem  "except 
here  and  there  little  nodules  in  the  lymphatic  glands  of  the  neck,  and 
in  one  case  a  few  gray  nodules  in  the  lungs."  It  appears,  then,  that 
he  did  get  some  infection  in  the  pigs  by  feeding  human  sputum,  and 
that  the  lesions,  far  from  being  in  the  intestines,  were  in  the  neck  and 
lungs. 

Referring  to  the  pigs  which  had  eaten  bacilli  of  bovine  tuberculosis, 
Koch  says  they  "  had,  without  exception,  severe  tubercular  diseases, 
especially  tubercular  infiltration  of  the  greatly  enlarged  lymphatic 
glands  of  the  neck  and  of  the  mesenteric  glands,  and,  also,  extensive 
tuberculosis  of  the  lungs  and  spleen."  There  is  nothing  said  about 
primary  tuberculous  lesions  of  the  intestines,  and  we  are  forced  to  the 
conclusion  that  his  own  postmortem  notes  do  not  sustain  his  conten-  ■ 
tion  that  such  lesions  are  essential  in  cases  of  infection  through  con- 
taminated food.  Lord  Lister  is  said  to  have  pointed  out  in  his  reply 
to  Koch  that  if  primary  intestinal  tuberculosis  were  rare  in  children, 
mesenteric  tuberculosis  was  common,  and  said  that  the  interpretation 

1  The  Practitioner,  July,  1901. 
'Lancet,  vol.  2,  1894,  pp.  957-960. 
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seemed  to  him  to  be  that  the  bacilli  passed  through  the  intestinal 
mucous  membrane  without  causing  any  obvious  lesion  and  were  arrested 
in  the  glands.1  This  interpretation  seems  to  be  accepted  by  most 
pathologists,  and  is  certainly  in  harmony  with  the  results  of  feeding 
experiments  with  animals.  Most  forms  of  primary  abdominal  tuber- 
culosis, whether  affecting  the  intestines,  peritoneum,  lymphatic  glands, 
spleen,  or  liver,  are,  therefore,  in  all  probability  due  to  infection 
through  the  intestine.  More  than  this,  many  cases  of  neck  and  lung 
infection  are  due  to  bacilli  taken  with  the  food.  Ravenel  has  recently 
said,  "  Dr.  Pearson  and  I  have  held  for  a  long  time  that  food  tuber- 
culosis may  appear  first  in  the  lungs  or  cervical  glands.  I  have  just 
received  a  letter  from  Dr.  Pearson  saying  that  he  has  killed  two  cows 
fed  on  tuberculosis  matter,  and  'both  had  extensively  tubercular  lungs, 
and  lesions  nowhere  else.  The  postpharyngeal  lymph  glands  were 
normal.  Neither  had  the  slightest  disease  along  the  digestive  tract.' 
We  have  made  similar  observations  repeatedly  on  dogs  and  pigs." 
a  Observations  of  the  same  kind  have  been  frequently  made  in  the 
experiments  of  the  Bureau  of  Animal  Industry. 

If,  therefore,  it  is  true  and  may  be  admitted  that  some  cases  of 
intestinal  tuberculosis  are  caused  by  bacilli  inhaled  or  which  reach  the 
saliva  from  the  affected  lung,  it  is  also  true  that  in  even  a  larger  num- 
ber of  cases  the  respiratory  organs  are  infected  by  bacilli  taken  with 
the  food.  :  Certainly  this  is  the  case  with  animals,  as  shown  by  feeding 
experiments,  and  probably  also  with  the  human  subject.  The  location 
of  the  lesions  is  therefore  a  very  uncertain  guide  in  many  cases  as  to 
the  channel  by  which  the  infection  entered  the  body. 

The  new  method  of  diagnosis  which  Koch  desires  us  to  accept — 
namely,  the  culture  of  the  bacillus  and  the  subcutaneous  inoculation  of 
:  cattle  with  the  cultures — is  yet  of  doubtful  reliability.  It  has  been 
assumed  by  Smith  and  Koch  that  the  bacilli  of  bovine  tuberculosis,  if 
they  produce  disease  in  man,  would  retain  their  peculiar  characteris- 
tics indefinitely,  so  that  when  isolated  from  the  human  lesions  and 
inoculated  in  cattle  they  could  be  identified  by  their  virulence  for 
bovine  animals.  This  is  an  assumption  which  has  never  been  demon- 
strated. The  method  may  or  may  not  be  correct,  and  it  is  only  rea- 
sonable for  us  to  decline  to  accept  it  for  deciding  so  important  a  ques- 
tion until  after  its  efficiency  and  reliability  have  been  demonstrated. 
i  \  Koch  says:  "  Hitherto  nobody  could  decide  with  certainty  in  such  a 
case  whether  the  tuberculosis  of  the  intestine  was  of  human  or  of  ani- 
mal origin.  Now  we  can  diagnose  them."  It  is  only  just  to  our 
own  countryman  to  say  that  we  could  make  the  diagnosis  as  well  after 
the  publication  of  Theobald  Smith's  paper  three  year's  ago  as  we  can 
after  reading  Koch's  address.    But  the  method  is  still  in  its  infancy, 

1  Jour,  of  the  Amer.  Med.  Assoc.,  August  31, 1901,  p.  590. 
*  Philadelphia  Med.  Jour. ,  August  24,  1901,  p.  284. 
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and  no  one  has  cultivated  germs  known  to  be  of  bovine  origin  that 
have  existed  for  some  time  in  the  human  subject  to  determine  whether 
or  not  they  retain  their  distinctive  properties.  Bacilli  from  different 
cases  of  human  tuberculosis  differ  in  virulence,  and  the  extremes  of 
pathogenic  power  in  such  bacilli  have  never  yet  been  established.1  It 
is  also  true  that  bacilli  from  bovine  sources  differ  in  virulence,  and 
here  again  the  extremes  of  virulence  have  never  been  determined. 
Moreover,  we  do  not  know  how  much  or  how  soon  the  bovine  bacillus 
is  modified  when  it  propagates  itself  in  human  tissues.  The  experi- 
ments of  Smith  have  opened  up  a  wide  field  and  lead  to  important 
suggestions,  but  we  can  not  yet  say  what  conclusions  will  be  reached 
by  experimenting  along  the  suggested  lines. 

It  is  to  be  observed  that  Koch  does  not  positively  answer  the  ques- 
tion as  to  the  susceptibility  of  man  to  bovine  tuberculosis,  but 
acknowledges  that  it  "will  not  admit  of  absolute  decision  to-day  or 
to-morrow."  He  insists  that  "if  such  susceptibility  really  exists,  the 
infection  of  human  beings  is  but  a  very  rare  occurrence,"  and  esti- 
mates "the  extent  of  the  infection  by  the  milk  and  flesh  of  tuberculous 
cattle,  and  the  butter  made  of  their  milk  as  hardly  greater  than  that 
of  hereditary  transmission."  This  language  shows  his  uncertainty  on 
the  great  question  which  he  has  raised  and  bearing  upon  which  he  has 
offered  so  little  evidence.  If  the  extent  of  the  infection  from  bovine 
sources  equals  that  by  hereditary  transmission,  then  the  danger  exists, 
it  is  a  real  danger,  and  we  should  strive  to  ascertain  its  exact  extent 
and  how  much  greater  it  may  become.2 

To  ask  the  medical  profession  at  this  time  to  adopt  sweeping  gen- 
eralizations on  inconclusive  experiments  and  on  mere  hypotheses  is 

'Lartigan  has  recently  reported  the  results  of  interesting  investigations  on  the 
range  of  variation  of  the  virulence  of  tubercle  bacilli  from  various  classes  of  lesions 
in  human  beings.  (Journal  of  Medical  Research,  July,  1901.)  He  concludes  that 
tubercle  bacilli  of  widely  different  virulence  may  exist  in  different  cases  of  human 
tuberculosis.  One  specimen  which  he  encountered  presented  distinctive  features 
worthy  of  note.  "Its  growth  was  of  very  slow  development,  the  colonies  few  in 
number;  and  not  unlike  ground  glass,  an  appearance  to  which  Theobald  Smith  has 
referred  in  connection  with  tubercle  bacilli  of  bovine  origin.  When  the  extreme 
virulence  of  this  tubercle  bacillus  for  guinea  pigs  and  rabbits  is  associated  with  the 
morphological  and  cultural  peculiarities  just  noted,  the  whole  closely  suggests  the 
bacillus  tuberculosis  of  bovine  derivation  as  described  by  Smith." 

1  If  it  were  true  that  man  is  entirely  insusceptible  to  bovine  tuberculosis,  it  would 
appear  that  monkeys,  the  animals  most  closely  related  to  man,  should  also  be  insus- 
ceptible or  at  least  should  not  be  easily  infected  with  bovine  bacilli.  An  experiment 
of  the  Bureau  of  Animal  Industry,  concluded  while  this  bulletin  is  going  through  the 
press,  indicates,  on  the  contrary,  that  these  animals  are  extremely  susceptible  to  this 
form  of  tuberculosis.  A  baboon  inoculated  subcutaneously  showed  an  ulcer  locally, 
great  enlargement  of  the  axillary  glands  and,  later,  symptoms  of  acute  generalized 
tuberculosis.  After  death  the  lungs,  liver,  and  spleen  in  particular  were  found  filled 
with  tubercles  and  other  organs  were  more  or  less  involved.  Another  monkey  of  a 
different  species,  inoculated  at  the  same  time,  has  become  greatly  emaciated  and  has 
probably  also  contracted  the  disease. 
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absurd.  To  expect  that  the  definite  and  positive  evidence  from  acci- 
dental inoculations,  clinical  observations,  vital  statistics,  and  post- 
mortem records  will  be  discarded  in  order  to  adopt  such  hasty 
generalizations  is  ridiculous.  More  positive  evidence  will  doubtless 
be  forthcoming  in  the  near  future,  as  investigators  will  not  rest  until 
the  most  exhaustive  researches  have  been  made.  In  the  end  even  this 
dramatic  promulgation  of  a  dangerous  doctrine,  practically  unsup- 
ported by  facts,  will  bring  good  to  the  cause  of  sanitation.  What  we 
must  guard  against  is  the  influence  of  the  sensationalists  and  of  those 
very  impressionable  persons  who  are  ever  ready  to  accept  a  new 
doctrine  which  comes  with  the  sanction  of  authority,  no  matter  upon 
how  slight  a  foundation  of  fact  it  rests. 

In  this  case  it  is  reassuring  to  find  that  the  British  Congress  on 
Tuberculosis  not  only  did  not  accept  the  doctrine,  but  declared  that 
"medical  officers  of  health  should  continue  to  use  all  the  powers  at 
their  disposal,  and  relax  no  effort  to  prevent  the  spread  of  tubercu- 
losis by  milk  and  meat."  In  this  conclusion  your  committee  most 
emphatically  concurs. 


O 


